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ATR FORCE BALLISTIC MISSILE DIVISION 


12 July 1960 


‘This volume presents the planning, funding levels, facility re- 
quirements and schedules for the continuation of the Advanced Recon- 


naissance System, SAMOS, under Air Force management and in compliance - 


With Hq USAF guidance for technical e asis. This volume describes 
the system concept, progrem objectives: system characteristics, the 
verious subsystems which comprise the whole, and the testing progran 

being employed to develop the systen, | SO 


____‘The development emphasis in this plan gives priority to visual 
‘reconnaissance over ferret and to the recovery method over the read- 


out method. Every possible effort is being taken to provide the 


it is recommended that the plen be approved as written and 
funded in accordance with the FY 1961 Financial Plen and FY 1962 
Budget Estimate included in the plan. , — 





This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, 





- | oe — Se0nns 3.0 OCT 1988 
Se ATR FORCE BALLISTIC MISSILE DIVIstoN (ARDC) 
SAMOS DEVELOPMENT PLAN 


NoFoRy 


_ DABLE OF Contents 


a *: ae 
“TITLE Page : SO | 4 
FOREWARD ae? a ii 
TABLE OF CONTENTS CF itd 


"SECTION I - THCNICAL, PRoGRAK : 
Background Summary 1-1-1, 1-1-3 
Design Considerations 1-2-1, 1-2-52 
Contract Annex 1-3-1, 1-3-6 
Schedule Amex . Iehel, Jahoo 
ree SS i ike 


Interim Data Processing 
Capability for R&D 1-6-1, 1-67 


SECTION II - FUNDING PROGRAM Tal, II-2 
SECTION II - FACILITTES PROGRAM TiI-1, 1-15 





This document contains information affectina the national defence af the Linitad Stnter within the menninn Af the Eoninnane | msc 





fF 
{ 
ad 








documentary Procedure, formalized development plans have been the 
basis for development of the systen,. The latest previous develop- 
ment plan was submitted 15 January 1960.- For a complete background, 
these development Plans offer detailed information. : | os 


Operated and recommended that development proceed. In the spring 
of 1955, design study proposals were solicited by the Air Force from ~~ 
selected contractors. a | eS 7 = «= 


qui ' ° 
development and test of ws 117L was awarded the Lockheed Aircraft 
Corporation on Contract Ar O4(647)-97 in October 1956. ‘The | 
Massachusetts Institute of Technology wag awarded the contract for 
research and development of the WS 1172. Guidance and Orbital Attitude 
Control Equimment on Contract Ar O4(64:7)-103 in November 1956, At 
this time, the executive management of the project was designated 


rate consistent with good management , 
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On 30 June 1958, the Advanced Research Projects Agency (ARPA) Order 
No. 9-58 wag issued confirming Department of Defense directives for 
the assumption of Tesponsibilities by ARPA for the Advanced Recon. | 
naissance Satellite Development Program, This directive established | 


ments to the Air Force of MIDAS and SAMOS. ‘The date of transfer of 
these systems from the Advanced Research Projects Agency (ARPA) to 

Defense. mee Was to be subject to the approver eee ret 
Defense. The Secretary announced that prior to assuming responsibil- 


would submit for &pproval to the Secretary detailed plang for the 
system including our rela onship with Unified and Specified Commands 
and ther appropriate agencies, . | 





SAMOS Development 
Plan was received AFDSD (Letter, Subject: Exploitation of Initial 
SAMOS Data, dated ] June 1960, signed by Lt. Gen. Wilson). The letter 
stated that a *e-evaluation of plans wag *equired because of (1) 


technical 88 to the 3 and quality of information 

that may be obtained by the different SAMOS payloads, and (2) 

the of the initial Operational Program will be strongly 
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conditioned by the R&D results. The letter directed paraliel R&p 


_ testing of readout and “ecovery, earliest achievement oF flight — 


Gates, and provision for & minimm capability to Process intelligence 
"take", 3 _ | phe , «% - 


_ Other guidance was receiveg in mid-June 1960 in the fom of as 


3 : study 
On SAMOS prepared in the Osp (DD/R&E), This study Proposed reduction 
in the planned Bhoto readout Program, and institution of additional 
Photo recovery payloads. a | 


The blan which Tollows has been prepared to conform to the guidance 


and proposals received, 





mcainbecd: PAA srataaty dentine. sleeres — 


‘I. INrRopucrron | 





- DESIGN CONSIDERATIONS | 
A. OBJECTIVES FOR SAMOS | | 
| 1. The national importance of timely intelligence is fully 


7 recognized. In examining how well SAMOS will contribute to satist 


the intelligence needs of the country the following points mst be kept 


& SAMOS will complement and supplement, but not necessarily 
replace, other intelligence collection systens and techniques. It 


- should be considered ag & very productive and timely adjunct to all 


| b. SAMOS has two wajor unique characteristics (common to 
satellite systems) which set it apart from other collection systems: 


(1) | It is capable of unlimited Geographic access with the 
least risk of major political ramifications. | 


| _ (2) Tt 18 capable of high repetitive world-wide collec-_ 
tions in a very time Tesponsive manner, 7 7 - 


2. The SAMOS R&D effort is likely to Produce, as a part of its 
controlled R&D testing, intelligence information of a Sreat value which 
will be reflected in modification of the requirements. The system mst 
not be limited to the Support of only military requirements. It must 
be basically responsive to intelligence and Surveillance requirements ag 
dictated by national policies. ga | | 


3+ Intelligence requirements to be satisfied by Satellite | 
Reconnaissance System Such as SAMOS have been Passed to the Program by 
the United States Intelligence Board (USIB-D-33.6/8 dated 5 July 1960). 
SAMOS 7 


@& Terrain and culture features of the earth's Surface; i.e, 
visual aspects by photos or Other means, 


bd. Electromagnetic emission; i.e, » Ferret, Comint ; other, 


4, Within these broad reconnaissance areas » the first priority 
Shall be to Provide a broad base of coverage over designated large | 
areas of the earth. The resolution or nature of this broad coverage 
should be compatible with providing this Coverage at the earliest 
possible time. There ig the additional requirements to Provide sur- 
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basis in a repetitive manner. Also, sensors mst be developed which can 
collect information which will be useful in assessing technical accom 
Plishments or capabilities of specified nations. The timeliness of the 
d opment of these sensors must be emphasized. a | 

5. The following is an abstract from the above referenced USIB 
document: 7 | yh _ 7 


% HM H HH x 

"At the present tine » the U.S. Intelligence Board is faced 
with several Outstanding problems. which should be con= 
Sidered on a Priority basis for system development and 
employment of the Photographic satellite vehicles during 
the 1961-1962 time period as follows: | 

a. Our first and most urgent priority requirement is 
for a pho Ographic reconnaissance System capable of locat- 
ing suspect ICBM launch Sites. It is estimated that 
Many sites for the launching of Operational Soviet LCEM's 
will be completed between now and the end of 1962, Tt is 
our strong belie? that our best and possibly our only chance 
to detect these Sites will be during the construction phase; 
once these sites are completed, we will have considerably 
less opportunity to detect them. It ig important, therefore ' 







Photographic resolution 
to accomplish this search mission would need to approach 
20 feet on a side. Repetition of this. general search 
at the rate of approximately onee each month initially 

- would give us a relatively high degree of assurance of 
providing the information required. Readout of the | 
Photography on this frequency would establish trends and 
Priorities for ‘the Progremming of subsequent search | 
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b. If suspicious locations are identified which might be 
Possible ICBM leunch Sites, these locations will be added 
to the highest priority Category of the National Priority 
Reconnaissance Requirements List. Our Becond priority 


C. Our thirg Priority requirement is for & photographic 
System of sufficient resolution to supply us with the 
technical characteristics of the highest Priority targets 
before the end of 1960, This will require a resolution 
of better than 2 feet on & side. | < 


d. If technological development berriers preclude the 


eH KR & 


6. Ine rmation collected of intelligence Value during any | 
Portion of the Progran, including initial Rap take, Will be made avail~ 








8 8 function of requ: 
inclu¢ ng diagnostic testing ). 


Bs GENERAL DEVELOPMENT CONSTDERATTORS _ 
ol. It ap of the highest Priority for this systen to satisty 
critical collection requirements at the earliest time. So far as the 

agency operating the devices is concerned, the means by which this re=W 


quirement is met or the evelopment status of the system is unimportant 


Cal military Planning for the deployment of the systen, particularly 
Since: oe a 7 


7 & It is evident that the Over=riding problem for at least 
the ensuing fey years will continue to be the devel ! 


to the unt ueng 
- _ ET oo 1-2-3 
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Past years. Many of these advancenents » although presently incorporated 
in the system design, are yet. not thoroughly Proven and are critical to | 


the ‘Satisfactory routine performance of the systen. | 
| be The nature of the intelligence mission requires flexi. 


bility of operation with milti and/or adaptable Sensors. It is im- 


probable that any model of sensor will be serially produced in large 


Quantities. Job Shop production and special handling may be expected — 
to keynote the preparation of sensors for some time to come. It ig 


mission requirements, — 


2. Carefully controlled experimentation and study of both the 


collection and the analysis functions mst be conducted during the R&D 


period with test results to determine the best methods of employment 
and information processing prior to the establishment of firm opera~ 
tional doctrine and Procedures, | Dual development approaches are 
necessary in many areas in order to optimize ‘and/or assure success of 
the System. The Selection of Single approaches should be postponed 
until appropriate feasibility and reliability can be demonstrated. 
Standardization » design freezes and Other “over control” during develop- 
ment can only inhibit the efficient development of this unique system. 


a aystem &S8 important ag this must be given every oppor= 
tunity to Succeed. Therefore » we must fully exploit on & continuing 
basis the maximm levels of American technology, | | | 


9+ Coincident with the requirement for special and unique 


advantage of improved techniques and methodologies can be lost because 


the complexities attending the new compact operations come into conflict 7 
with the G.I. Concept which is established to satisfy wide-spread large 
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| 6 This systen in Particular, involving &8 it does the use of | 
widely varying equipment Systems and techniques in most phases, may not 


lend itself to the "standard force" concept of operating Personnel, 


scale operations, 


‘Therefore, careful consideration should be given to the utilization of 


very skilled technical Specialists in combination with experienced and 


) > maximm amount of intelli. 
Sence during the Rap Phases can all be utilized for the later "opera~ 
tional" phase of the program, rather than considering the establishment 
of an entirely ney duplicate set of facilities and equipments, 


8. It is not Possible, for instance, to take immedi ate advan- 
tage of State-of-the-art improvements in equipment ang techniques on a 
MaSS production basis. The standardization Of equipment necessary for 
force-wide use within the Air Force restrict us » time-wige and money~ 


wise, to major equipment improvements, thoroughly tested and programmed, 


and for the operation of which large numbers of personnel can be early 
trained. This is unlikely to ever be the cage, The relatively smal 
centrally controlled System of high collection rate capability will 

most likely be Singularly unique and certainly firmly fixed &eographi~ 
cally, These features make the system very amenable to Special treat. 
ment from an organization and Logistic Viewpoint. Even still, certain 
Portions of the system may be subject to some degree of standardization. 
These must be individually eXamined and standardization should take 
Place when it ig clearly apparent these will not inhibit flexibility and 
capability of the 8ys8ten. : a a | 


a Remain completely flexible to Permit fulfiliment of 
changing requirements (compression of lead time between expression of 
need and examination of flight results ). — 
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C. Be staffed by specially trained, technical Personnel in 
combination with personnel experienced in reconnaissance and intelli - 


| @ An appraisal of the development Program which existed to 
the time of thig Development Plan will show that primary emphasis and 
effort has been directed toward Providing a relatively high resolution 
(5') photo Sensor system and a medium resolution (20? readout sur~ 


Search capability. A review of the USIB Priority requirements indi- 
cates that highest Priority is placed upon "general Search of a sub- 
stantial portion of that part of the USSR | | 

The search should be at 20" resolution. Repetition of this general 
search is required. | | | - - | 


| b. It igs evident that the past development apportionment of 
efforts is not compatible with the latest USIB established priorities, 

_ Ce Therefore, this Development Plan includes a major ney 
development effort addressed to Providing a "search Capability". ‘This 
Search capability will be Provided by new recoverable photo ( film) 
technique system. The System will have a 20! resolution (or better) 


Accurate overland recovery of the exposed film will be included. Sub- 
sequently, in this plen, this new “Search Capability" has been desig- 
nated an E~6, medium resolution recovery system, and ag a back-up re-~ 
covery system. An application of the THOR IRBM Will be used as the 
initial: stage for the launch of this system 
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2. CHANCES To PRogRAy IN BEING © | 
7 zi isting | ~ €ffort in terms 
of "back-up" and depth. Th line with the new Guidance and the impor- 


tance Placed Upon early accomplishment of Objectives, many changes to 
the "program in being" are included in this Plan. It is important to 


— OPportunity for early flight testing and resulting Intelligence "take", 
‘Unfortunately, the initial flight tests cannot be made with a System of 
Optimm Characteristic for the highest Priority search requirement, 
This must follow on an accelerated basis. Many changes have been 
directed which will assure the early flight success Of the - In 






This plan will direct emphasis on studies, research, end 


development which Will lead to Solution of such Problems as (1) obtain- 


coverage) effect » (3) special Sensor applications (new stereo tech~ 
niques, optics » filters, stablization, etc. » (4) employment techniques, 
(5) speciay. Ferre applications and (6) recovery techniques, 7 


D. SYeTEy CONCEPT 


booster Provides the Primary Propulsive power to the Samos Batellite 
vehicle. Separation occurs on attainment of the Proper altitude and 
‘Sttitude. As the booster falls away, the Satellite vehicle continues 
in a Self-stabilized, predetermined Coast to a Programmed altitude. 

| Orbital altitudes will be Selected &ccording to: mission ement. 
At the termination of the coast phase, the Satellite Orbital boost 
engine activates. Supplying the orbital velocity increment required to 
establish a substantially circular Orbit. ‘The internal controls then 


to observe the entire e & total time Period which q | » in 
Part, on the width of the Swath observed. Ors aboard the orbiting — 
vehicle record int ence information Over @reas of interest, 








2. Re-entry and recovery will be achieved by two methods : | | 
| @. High Resolution Flights: ‘The re-entry and recovery 
Sequence of operations may be initiated by. the vehicle timer or by 


- well as over-water recovery is planned. At the proper altitude a , 
Parachute system will be deployed. Simitaneously, the recovery capsule 
radio beacon and light begin operating. Aircrart specially equipped 
with direction finder systens and air recovery gear will detect, locate ; 
and accomplish air recovery of the capsule. If Over-water air recovery 
fails, surface vessels » Similarly equipped with direction finder systems, 
Will recover the capsule from the sea with the assistanee of helicopters, 


b. Medium Resolution Flights: The re-entry and recovery 


_- 3+ The satellite vehicle equipment used in the readout portion 
Of the SAMOS program will be Programmed by a4 Sround=space communi cation 
link to activate and deactivate visual or electronic sensing equipment 
over the target. Over & SAMOS ground receiving Station, the vehicle 
shall, upon command , transmit the recorded data. ‘These data will be 
received, Processed, and transmitted to the using agencies. Useful 
operations will be ter ted when air drag changes the orbit suffi~- 
ciently to Prevent operations » OF when either the electrical power 
- Supply is exhausted or & failure of equipment takes Place. Expected 
mean useful life for early versions of the readout satellite vehicle is 
about 10 to 30 days. Expected mean useful life for later versions of 
the readout Satellite vehicle is more than a year for ferret reconnais-~ 
~Sance equipment and at least 4 months for Visual reconnaissance equip~ 
| 4, The data Processing portion of SAMOS will develop the 
‘apability to Process the date collected by the SAMOS vehicle sensors, 
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E. PROGRAM ELEMENTS ae : 
1.) Visual Reconnaissance (Subsystem E) 
a. Recovery | - Y 8. we F 


(1) One recovery portion of the SAMOS Program will 
‘provide a payload (E-5) which will be designed to obtain high 


will permit coverage of selected targets. ‘The data Will be returmed 
to earth in a recovery capsule ejected from the satellite vehicle. 


nautical mile. I+ Will have an active Orbit life of 8.20 days | 
‘With a potential ground coverage in excess of 9,000,000 nom. ‘This 
will provide a search Capability, | | : 


a (1) The E-1 is & visual reconnaissance component 
test payload, T+ is intended to attain & 100' ground resolution 
With location accuracy of one nautical mile. It contains a slit 
Camera, with inflight processing and negative storage. On cOnmand 


| (2) The B-2 ig a steerable visual reconnaissance 
readout payload. I+ is intended to attain a 20' groma resolution 
With location accuracy of one nautical mile. Like E-l, it contains | 
& slit camera, but of greater focal length. In flight processing, 
Scanning, transmission and ground reconstruction are the Same as 
in E-1l. . | - . 
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data to the data Processing facilities. 


general coverage vehicle (F-2) tg capable of-producing 9 digital 

readout identifying all emitters intercepted within 

s thereby Providing complete 

coverage of entire Soviet lang MA88 once every five days. The 8ystem 
be increasingly Sophisticated to assure Pecognition of New exotic 

type emitters Presently under development. The specific mission — | 





vehicle (¥~3 ) is under Study to provide the capability of looking at | 


Specific emitters in great detail ang Will exploit the take of the 
F-2 and other intelligence information. An F_ System has also been 
under Study to accomplish thege missions more effectively using 


advanced techniques ang combining the advantages of both type systeng. 


3. ta Processing (Subsystem I) Three Program Objectives 
govern Subsystem T: . 7 : 


| a. To provide & minimm Capability to Process the 
7econnaissance data derived from the R&D SAMOS flights (as describeq 
in Tab 6-to this Plan) | 


b. To Provide the follow-on equinnents necessary for a ; 
complete date Processing facility (as described in Tr.¢ - 4%, this tab) 


W 
Of those equipments being fabricated, and the test and evaluation of 
those equipments, . Testing will be complete by October 1961. 
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F. DEVELOPMENT APPROACH 
1. General oe 


-@. The objectives of the SAMOS Program will be fulfiliea 
with a development approach which includes flight and ground testing, 


& comprehensive reliability program, and investigations to evolve not 


only system operating techniques. and procedures, but also advance 


be Backup recovery flights will be launched with modified 
Thor boosters. All other SAMOS flights will utilize Atlas Series D 


boosters, | 


Provisions will be made for forwarding reconnaissance 


7 | Cc. 
data, collected during the Rap program, to the intelligence commnity. 


2. Study 


the Geophysics Research: Directorate (GRD) in the form of neces 

facilities, IM channels, power Source, vehicle design, technical 

information and other items which will enable the GRD to utilize 
test flights for collection of that Seophysical data Which has 


. been determined to be critical to System design and operation. | 


3. Testing 


&. Details of Planned flight and ground test activity 
are indicated in the “Test Annex" portion of this development plan. 
But in general, the following test activity will be pursued in the — 
SAMOS development &pproach. The parts » Sub-assemblies » Components, 
Subsystems, and complete system wil} be subject to testing at pro- 
Sressive stages in their development. Components » Subsystems, ang 











flight tests. The latter includeg system testing to be accomplished | 
during the pre-laucnh, launch, On-Orbit and recovery phases of R&D 
flight Operations ; ; | 7 | 


| | bd. In addition, tests will be conducted using a systen _ 
experimental test laboratory, equipped with an Agena vehicle or 

portions thereop » and laboratory Checkout equimment similar in 

function to that used during modification and checkout of flight 

articles. This capability is required to provide adequate testing 

in a system environment for ney or modified Batellite equipment 

- without interfering with production » modification and checkout of 
flight test Satellites. Further, this laboratory wil} Provide q 

capability for diagnosis and verification of the cause of certain 
On~orbit malfunctions. | a / 


| @. Additiona) Agenas, payloads ang boosters will be 
‘Procured on an unassigned basis to provide the flexibility of 7 
introducing Program Changes, testing, and to augment Special appli. - 


| d. The testing program for Subsystem I developed 
equipment will be conducted at the Thompson-Ramo-Wooldridge Data 
System Laboratory (DSL), Denver, Colorado. The objectives of this 
test Program are: , | oe 
| (1) Component ana hardware checkout and evaly- 
ation with some elements electronically interconnected, | | 
a 7 (2) Limited system checkout and evaluation 
using equipment available by Dec 60. | 


| ( 3) Complete test and evalim tion of all Subsystem | 
I equipment functio &8 a system using simlated Batellite re. 
connaissance take. All tests to be completed by Oct 61, 


_ ee Flight test Operation of the Payload sensors Will be 
controlled by the Air Force Ballistic Missile Division to insure in 
the order of priority listed: z 

| | (1) ‘te Carliest possible collection of that 
Dhoto and ferret data Tequired for Ran Purposes. 


| (2) Collection of Teconnaissance data as 
Specifically directed by higher headquarters. 
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4. Personnel Training — 
reining 


| Training of Air Force personnel will be limited to that 
Which can be conducted On an informal basis. at system facilities 
with no interference with the R&D pro eo | oo | 


5. Reliability | | 
| | Achievement of a reliability which will allow long un- 


comprehensive parts program to increase the average life of ‘camponent 
parts used in the 8atellite equipment. Further, Materials and 
Processes will be evaluated for compatibility with SAMOS reliability 
goals. In addition, effort will be conducted to determine and 
measure the orbital environment of SAMOS equipment. Reliability tests 
will be conducted at part » component and System levels over a suita- 
ble range of simlated environmental conditions. A fabrication, test, 
and checkout contro] Program will be in force to assure that system 
equipments are protected from the Viewpoint of inherent reliability 
while undergoing the procedures required for these activities. A. 
‘Concerted effort will be made to minimize the over-all systen 
functional requirements of the Batellite equipment so that the system 
can be simplified. Furthermore, all practices (such as failure 
reporting) called for by such documents ag AFEMD Exhibit 58-10, will 
be applied to increase system reliability. | 


6. Test Facilities 


&. Flight testing for the SAMOS Program will be conducted 
at the Pacific Missile Range. An Atlas/Agena launch complex consisting 
of two launch pads ang one blockhouse has been completed for initial 
| ~Bunchings beginning in September 1960. Combined ‘SAMOS/MIDAS launch 
Schedules have been Compressed to the maximm extent on this facility 

providing no flexibility or possibility of program augmentation 
through Calendar Year 1962, In order to regain flexibility and to 
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. be converted 
pad of the complex 

> the configuration of THOR required to 
se anew | > Tecovery package, The MAB i 
ff (eye’'at VAFB in support of MIDAS, DISCOVERER, ang 

SAMOS, will be modified ir Possible to Support this Program, or | 
will be Sugnented, ir Carly 1961 launch requirements indicate 
- potentia? Saturation of the present facility. : 


_ 


gb 
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TI. SAMOS SYSTEM CHARACTERTaTTCS 

1. In the SAMOS R&D phase, ten technical areas or subsystens | 
representing both Space and ground design activities are to be de- 
veloped. = | s.. G : 


a. Airframe - Subsystem "A" 

b. Propulsion - Subsystem "B" 

C. Auxiliary Power - Subsystem "c" | 
a. Guidance and Control - Subsystem "pr" 

€- Visual Reconnaissance ~ Subsystem "g" 

f. Ferret Reconnaissance < Subsystem "pF" 

&- Command and Contro] - Subsystem "7" 

h. Data Processing ~ Subsystem "T" a 
1. Geophysical Enviroment - Subsystem "jy" 
J- Qualitative Personnel Requirements Information - 

Subsystem "xk" : | 


B. AIRBORNE SYSTEM 
° SAN SYSTEM 
ol. Flight conry 
Qe Subsystems 


| (1) Airframe « Subsystem "4". Design characteristics 
for this configuration are adapted: to the dual payload installation 






described below. ‘The Satellite vehicle airframe will consist of the 


following: The nose-cone assembly, a part of which will be jettison-~ 


preparation for launch. To assure maximm reliability, the airframe 


_ Subsystem is designed with a safety factor in accordance with good 


engineering practice, Further assurance of high reliability is 
ia | WDLPR- 387 
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attained by subjection of the air 





rframe subsysten to qualification : 
testing under the &ppropriate Structural and environmental specifica- 


_ tions. ‘The most severe conditions are Simulated 88 accurately &s 


Possible to that which the vehicle will encounter in use, Continuous 
reliability design reviews will be conducted to improve reliability. 


se (2) Propuision - Subsystem "B": me satellite 
vehicle Propulsion Subsystem will consist. of the rocket engine and 


associated equipment. The rocket engine » USAF Model no. YLR-81-BA-5 F 


Prior to flight Will be attained through logical, timely, and extensive 
development testing of Components, 8ub-assemblies » &8semblies, and the 
entire subsystem under applicable enviromental conditions » to the 


equipment, a power Switch, a limiter assembly, and &880clated connec. 
tors, Plugs, terminal strips, attachments » and wiring, The subsystem 
will be Capable of. supplying electrical bower for al] vehicle equipment 
requiring such Power, except for the flight termination equipment Which © 
shall have its Own power supply. Reliability of the auxiliary power 
Subsystem will be maintained and improved by; | 


(a) Analyzing ang rectifying the high fatiure rate 


Jmown to exist for auxiliary power 8ystems components, particularly the 


400 CPS and the 2000 eps inverters, 7 : | 








| (d) Conducting diagnostic tests of the auxiliary 
Power systems components operated on the bench into actual loads with 
realistic on-ofr cycling and with Suitable instrumentation to observe 


internal transients and abnormal behavior, _ 


| | ——— (e) Conducting component and subsystem design 
improvement progran, utilizing redundancy, derating parts » minimizing 
stress » reducing complexity and incorporating such Other features as 


will extend lifetime without significantly degrading performance. 


| | (a) Isolating shorted or defective loads » loss of 
which will not be Catastrophic, so that power will continue to be 
1 2 a 


supplied to operable Portions of the oad... 


| : — (e) Conducting component life tests in all 
Significantly different modes of operation, including on-orr ey ; 
programmed power levels, and/or continuous operation as applicable, 
Performing of these tests with actual or suitably simlateg loads and 


environment. aa 


| of  (f) Broadening Component specifications without 
ambiguity to insure that all anticipated duty cycles and application | 
conditions are Covered, | | 


(g) Determining the extent to which quality con- 
trol has been a factor in component failures » and thus instituting more 
rigorous inspection Procedures, Initiating & back-up production source 


operating time » Tepair, or re-work accomplished, and known or Probable 
cause of failure. oe | | oo | 


| (1) Extending cycle life testing of secondary 
batteries to 10 »000 cycles with appropriate depth of discharge and 


Period, and determining the engineering changes necessary to meet 
Specified cycle life. | | | 


| (4) Guidance and Control - Subsystem "D": the 
Guidance and control subsystem will consist of: guidance, including 
the computer » the timer » the inertial reference Package, the horizon 
Scanner, and the secondary junction box; flight control » incl 
electronics » Pneumatic, and hydraulic controls; orbital Btabilization 


equipment, including the attitude damping System; and equipment for 


Capable of establishing attitude references for readout Bes and 
al the vehicle with them during the coast, orbital boost, re~ 
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_ maintaining Various system equipment operations during the coast 


orbital boost, reorientation » and orbital phases, Provide the dares 
of reliability required for the successful Sccomplishment of the | 
mission ag follows: | : | | | | | | 


(a) Require al} Components such ag gas jets, 
horizon scammers, attitude control, ete, » to perform Satisfactorily 
under similated environmental conditions and to demonstrate & mean- 
time-to-fatlure (METF ) compatible with the required life. 


yaw Channel of the attitude control as a redundant feature, 


(c) Where parallel Programs or channels are 
. e used to of thin ingle function, one as a 3 
backup for the Other, Fxemples of this are the USE of backup "p" timer 


Signals for vehicle Separation from the booster and lock Out signal to 
preclude Premature engine shut down by an accelerometer integrator 
malfunction, | _ 


Tun~in time, Overhaul time and replacement time. Run-in time 
is Perticularly important in: items Buch as gyros where infant mortality 


=A (e) Such items &8 the velocity meter which are 
only needed occasionally on orbit will be turned ope and then turned on 
Only While needeg » using extremely reliable on-orp Switching methods ° 


a (5 ) Communi cation and Contre) ~ Subsystem "a" 
(Vehicle-borne de FO} = Subsystem "y" 


(a) Rader Transponder: An S-band radar trans- 
Ponder wily transmit a Signal triggered by the Signal received fron the 
radar to Provide the capability for &ccurate Long Tange track- 


ing of the yehiojs at tracking and acquisition sites not equipped with 
the UHF System. The. transponder Will be equipped with a decoder go 
c 
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Bub ject to overriding by ground command. | 


7 |  (e) Intermediate Storage Unit: An intermediate 
storage unit will be used to Provide additional stored Program command 
and real-time command ca acity to Supplement the command, capability of 


_ the sequence Programmer in Support of the visual and ferret recomn- 


aissance payloads. 


oo (f) Pam Multiplexer: A Pay Multiplexer will be 
used to sample and encode the outputs fron & number of information 
Sources for transmig Sion to the ground Over the UHF narrow-band data 
transmitter. | | | 


ee (g) UBF Wide-Band Deta Transmitter: A UHF wide~ 
band data transmitter will be used to transmit wide-band reconnaissance 


data to the ground based data link receivers in accordance with either 
Programmed or real~time commands received from the ground, 


_(h). UBF Nerrow-Band Date Transmitter: A UEP 
: | 


| | (4) ver Narrow-Band Data Transmitter: The VHF 
narrow-band transmitter will be used to transmit the stored F-1 recon-~ 
naissance data to the ground receiver, - | 
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~Ccambine guch data with returning ranging and command information, 
for transmission Via the narrow-band data transmitter, 


| | - (k) Vehicle Antennas: Because of the inter. 
&ction between antennas in the vehicle, antennas will be provided as 
integrated s8ystens for all ¥ehicle requirements. | : 


3 — (1)soFM/ew Telemeter: Unitized FM/FM 
telemeters will be installed. Tape recorders will be installed with 


for recording the outputs of two commutators. The r Corder-reproducers 
will be Programmed for read-in and for Off periods by the recorder 


(mm) Auxti tery Timer: A Fairchiig Timer wil} 
be installed to provide ! backup for the sequence programmer. 
This timer which will be actuated + Ought the S-bang Radar transponder 
will be utilized in the event that nm; tions prevent uge of the 


executing real-time and programmed commands. ‘The E-1 equipment will 
have the capability to Process Pre-exposed filn, electronically Sensed, 
and readout the information Via the vehicle-groung Communications 
link. B.2 Cquinment also will be capable Of exposing ray film within 
- the limitations imposed by the dua? payload and configuration. 


| (2) Ferret, Reconnaissance. The ferret reconnaissance 
Subsystem for F-1 shalj Consist of antennas, receivers, data handling | 
equipment, a recorder, and contro] equipment. Frequency bands covered 
will be portions of S- and X-bands. ; | 








| The receivers are 
scanning Superheterodynes which will Provide a high Probability of 
intercept, The data handling 8ystem converts the output of the | 
receivers to coded digital Signals which are stored by the magnetic 
tape recorder. The control system turns the equipment on and off 
for read-in of intercept data over the area of interest and readout of 
coded data over & tracking Station. Hach intercept consists of ¢ 
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digital word containing | measurements of pulse repetition frequency ’ 
Pulse width, vehicle time, ang frequency, | as 
| tion IT (5 F 
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(1) Airframe: The vehicle airframe will be changed 
from Flight Configuration TI to include double capacity propellant 
tanks; provisions for the Bell Model 8096 Cngine; the solar voltaic 
collector array and Secondary and Primary batteries; and auxiliary 
propulsive devices for orbit control. 7 | 


| | (2). Propulsion: The Propulsion subsystem Will be 
the Bell Model 5096 engine. | ) | —_ , 
(3) Auxtliary Power: The APU will be the same as 

for Flight Configuration 1 except that solar power Photovoltaic 
equipment developed in the MIDAS Program Combined with secondary 
batteries, will power the E.o equipment, the data link, conmand 


| equipment, and the guidance equipment, 


| (4) Guidance ana control: This equipment will be 
the same as for Flight Configuration T » ©xcept that the attitude — 
damping system will be replaced by an active attitude control systen. 


(5) Communication and Control (Vehicle-borne ): Wil 
be the same as for Plight Configuration I except that the VHF narroy- 
band data tranemitter and the intermediate Storage unit will be | 
deleted and the Sequence programmer Will be replaced by & command 


programmer and decoder. In addition, the PAM mltiplexer will be 


replaced by a more advanced unit. | 

b. Flight Configuration IT Payload: - Visual Reconnaissance 
The visual reconnaissance subsystem for the E-2 payload configuration 
Will consist of a “inch focal length leng , 


and controls » film Supply and take-up, two speed film processor, web 


supply and take-up, Storage loopers » Glectronic readout S8ysten, 
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2 a (1) Airframe: This Will be the sane as for Flight 

Configuration rr. >. a are 7 e | 

.. | (2) ‘Propulsi on: This will be the same ag for Flight 
Configuration IT, | 2 — a? _ 
| | | (3) Auxiliary Power: This will be the same ag for 
Flight Configuration i. ie 2 | | 

| : (4) Guidance ana control: This will be the sane as 
for Flight Configuration iI. | | 


| (5) Commmtcation ang Control (Vehicle-borne): Thi 
the wide-band ‘trensespeneytt, {OF PLLGhe Gouri geerSoe EDS) that 
the wide-band tansmitter will be | 


d . acy mitted on the first four flight — 
vehicles or this configuration and an , narrow 
tranamni 






| , z have ceamility to indicate the overaly 
activity of emitters in ima ) 


band will have limited location accuracy of enitters, Addi tionally 
this equipment wil1 be able to recognize the following 














Additionally it will be capable of; 


‘Limitea development efforts will continue toward providing essential 
Components for a Specific mission analog capab ty. However, flight . 


PO ram yo nee aT: cat = meee tea me any 





and F2 flight test Program. Principle effort will continue on the | 
Wide band tape recorder, start-stop frequency scan and controllable © 


4. Flight. ration IV ( 7 
1962 plus two diagnostic flights). | 
| a? Subsystems _ > 


(1) Airframe: W111 be the same as Flight Configu- 





ration II except for provisions for ejecting the nose cone package, 


(2) Propulsion: Will be the same as Flight Configu- 


(3) Auxiliary Power: Wi11 be the same as Flight 
Configuration II except that an independent battery and associated 


_ a_(+) Guidance and Control: wil] be the same as Flight 
Configuration IT except that it will also include provisions to 


- position the Satellite to the proper retro~angles for separatiéH and 


re-entry. 


os (5) Communication and Contro} (Vehicle-borne): The — 
vehicle borne communications will consist of: 


c 


| (a) UBF Command Receiver: 4 UEF command 
receiver, consisting of a receiver, input devices to conmand decoding 


“€quipment, and other necessary Cquipment, will be used to receive 


Operational Program commands » time signals » antenna orientation 
Signals, and other ground to space control Signals. The comand 
Signals provide real-tine ‘activation of equimnent functions or are 


Stored in the vehicle for subsequent use, ° Accurate transmission and 


reception of command Signals is noted by verification over the return 


7 a. (b) Command Programme r: A command programmer 
and decoder wil} be used to provide an accurate Clock, a program 


Storage and a Sequenced control for reading out and executing stored 
or real-time commands. . 7 


| (c) PAM Multi lexer: A PAM multiplexer will be 
used to sample and encode the Catput from a number of information 
sources for transmission to the ground. | | 
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ae 7 (a) UHF Narrow-Band Data Transmitter: A UHF 
narrow-band data transmitter will be used to transmit Tange, environ- 
- ment, equimment status, scientific » and other useful date to the | 
ground receivers, : | .e | 3 


o- c.. : (e) Vehicre Antennas; Because of the interaction 
between antennas in the vehicle » antennas will be provided as inte. 
grated Systems for all vehicle requirements, _ | Ss 


(2) FM Telemeter: A unitized FM /FM Telemeter 
. . hi 


recording the Output of two commitators. The recorder-reproducers 
will be Programmed for read-in and for off Periods. 


: a (g) S-Bana Radar Transponder: Will provide 
tracking and command capability utilizing VERLORT radars, 


aki (h) UBF Acquisition Transmitter: A miniaturized, 
transistorized UHF transmitter for initial acquisition, . | 


b. Flight conei tion IV Payloaa 


: ~ (1) Visual Reconnaissance: The visual reconnaissance 
sub-system for the E-5 payload configuration will consist of a long 
focal length camere with time and attitude recording devices » film 


4 mirror providing the ground view. _ Stereo will be provided by 
tilting the mirror, | | s 4 


(2) Recovery Capsule: The recovery capsule subsystem 
Will consist of the equimment to be recovered Plus all &as8s80clated 
equimment to house, operate and detach the recovery payload. __ 
Recoverable Cquimment will include the recommended payload minus the — 


mirror, and wil] include acquisiition and homing beacon, light beacons 
and Stabilization equinnent, During early develomment flights 7 a 


engine restart capability ang stabilization and control equipment of 
the AGENA vehicle will be used to provide the retro-impulse for re-entry. 
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“e >» Configuration V ( 8 Flights throug 
two diagnostic flights —- | Ss 
a a. Subsystems: 


This configuration shall perform the mission of 
recovery of film from a low altitude circular orbit. The first 
stage shall be configured as & modifieé THOR booster on which | 


AGENA B or the ABLE Star. The Selection of second stage will be 
made on the basis of availability, both of vehicles and launch 
facilities, degree of developnent necessary to satisfy the mission, 
and performance capability. The general characteristics include 
possible requirements for secondary propulsion to maintain the orbit 
for the mission life, solar photovoltaic converters for auxiliary 
@lectrical power, and Stabilized attitudes on orbit. The selection 
of second stage shall also be influenced by the mission orbit 
characteristics which are still to be established such as allowable 
inclination angles » altitude variation, and total active life. 
Maximm utilization Will be made of equipment developed under the 
SAMOS Program 4&8 well as other Air Force programs. Changes from the 
present equipment will be necessary in the subsystems | presently used 
as follows: 3 7 7 ? oO 


(1) Airframe: Installation of new or altered 
equipment. 7 - | = | 


(2) Propul sion: Addition of secondary propulsion 
| (3) Auxiliary Power System: Installation of a solar 
photovoltaic array with its associated secondary batteries 


| | (4) Guidance and Control: Extension of the: attitude 
control life will be necessary for either stage. ‘The possibility 

of combining this with the Secondary propulsion system will be © 
evaluated. Installation of attitude reference for the mission life 
will be necessary 1f the Able Star is used. | 


| (5) Commnication and Control Vehicle Borne): 
Insofar as ig feasible, this equipment will be a Simplified version 


>. Flight Configuration y Payload 


(1) Visual Reconnaissance: The visual reconnaissance _ 
One i 88ance | 

| | | WDLPR -387 
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| (2) Recove ~ Capsule: The recovery capsule subsystem 
will consist of the equipment to be recovered Plus ali associated . 


€quipment to house, operate » detach and guide the Tecovery payload. 
Recoverable equinment will include the recommended payload, acquisition 


1. General 


&. The design of the SAMOS Ground System includes not 
only required eq mments and procedures for the subsystems (A, B,C, 
D, E, F and &) incorporated in the flight configurations, but also 
the arrangements required for the additional Subsystems: 


(1) Date Processing - Subsystem "rz" 
(2) Geophysical Environment . Subsysten "J" 
(3) Qualitative Personnel Requirements. Sub- 


_ b. Further, the ground configuration involves the criti- 
cal develomment areas of logistics : reliability, and that designated 
as "ground Support equipment”. It 4, to be noted that in the Samos 
approach, the ground support equipment responsibility includes not 
Only develomment of equipment and Procedures for ground : | 
Servicing, and checkout of SAMOS flight articles, but also for 
launch monitoring and control. , 


| Cc. The design features of the R&D ground configuration 
are indicated in the following Summary treatment of the 
System plan. Descriptions of SAMOS equipments, facilities ang re- 


areas in the ground System. The mode of operation integrating the 
ground system with orbiting equipment 1s indicated in the "Test Annex" 
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2. Summary of Ground System Plan Pa | 
: &. Ground Based Control. Sy. stem Philosophy 


| (1) The development of the ground-based satellite : 
control system will proceed from the relatively simple design of the 
limited DISCOVERER Program capability to more refined versions : 


reaction to changing requirements. ‘Common System functions are being 
integrated and expanded to accommodate the SAMOS, DISCOVERER and MIDAS 
program requirements. | : -_ | 


ae (2) The integrated system design is based upon 
categorizing its over-all functions independent of location as 


search time, to relate data received fran the satellite with satel- 
lite position, and to enable programming the vehicle for future 


fx (b) Sensor Control is concerned with the oper- 
ation of payload equipment and is accomplished through instructions 

_ Sent by means of the ground-space communications Subsystem and based 
On system scheduling. Such commands may be for real-time Operation 
or stored program instructions for application when the satellite 
‘+8 out of contact with the tracking and acquisition station. _ 

— (c) Data Control assures proper indexing of 
the reconnaissance data relative to identification of the equipments 
and facilities which have handled given data, geo-positioning infor- 
mation which established the area of the earth's surface where the 
data was collected, and "confidence tagging" which indicates the 
extent to which the ground and space equipments handling the data 
performed within required tolerances. - | 
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2 (a) Schedyl > The contro}. system will provide 
the Scheduling of all vehicle operations that effect the research 
Program and Supporting efforts. These schedules will determine the — 


appropriate vehicle capable of performing the Specific research and 
development mission, when it Can acquire the (data based upon its. | 
flight path ang Previous data requests), and when and where this data 
can be acuuireg from the vehicle. To establish the Schedules, it 


initiated adjustments, An interstation Schedule will be maintained 


(1 ) Trac and Acquisition Stations TAS) | 
(a) Receive data from the sensors in the Vehicle 


| (b) Encode commands received from the STC for 
transmittal to the vehicle : | 


(c) Provide real-time adjustments 
(ad) Track the vehicle _ 


(2) Satellite Test Center (sic) 


: (a) Over~all direction of the Sround based 
control system | 


(b) Generation of the vehicle schedule 
(c) Generation of calibration tables 


(a) Generation of Ground track information 


Provide information required for engi-~ 


(e) 
neering evaluation of 8ystem Performance 


(f) Tracking information for the TAs 
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"3 7 - a (g) Generation of stored program commands . 
for control of the vehicle and payloads. sy a , 


ee ih) Utilize feedback fram 88/T to determine _ 
optimm methods for use of SS/I derived data in an integrated control 
center. . 7 1 i | 4 


 @. SAMOS Ground System for Recovery: For the SAMOS. 
recovery satellite trac » telemetry readouts and command will be 
provided at Vandenberg AFB, Northeast , and Hawaiian Islands trac 
and acquisition stations, with ground links to the Satellite Test 
Center at Sunnyvale » California. , 3 | 7 ; , 


(1) Grouna System for Flight Configuration IV: 


| _ (a) The Recovery Force will consist of five 
C-130 aircraft equipped with the air Snatch and direction finding 
equipment described above. These aircraft will nominally be. based at 
Hickam Air Force Base » Honolulu, Hawaii. It is planned to include two 
Naval vessels (Pacific Missile Range recovery Ships) in the recovery 
force. ‘The Recovery Force is dontrolled and deployed by the Hawaiian 
(Control Center (ECC) at Hickam AFB. This control center is part | 
of the SAMOS comminication network and has voice and teletype links 
to the Satellite Test Center at Sunnyvale and to the various tracking 
stations. The HCC ig directly responsible for the deployment and — 
control of the Recovery Force under the authority delegated to it 
by the SIC in Sunnyvale. | : | 


and placed in a descent path that permits deployment of the para- 
chute at 55 3000 feet at a point south and west of Oahu. The recovery 
beacon will start transmitting Shortly after orbit ejection. The 
flashing lights will be switched on at Parachute deployment. In the 
event of an unsuccessful aerial recovery, a sea marker package will 
be opened at water impact. Surface ships will move toward the water. 
borne capsule by direction of the command C-130 or C#130 having the 
Capsule in sight. Additional sea marker packages will be opened at 

& period appropriate to the persistence of the marker and the seasonal 
Sea, state. 7 7 
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area at this location in less than an hour. 


(e) As mentioned Previously, it may be desira- 


from Oahu: As a matter of fact, it ig possible that the impact area 
could be located in the Continental United States. In these instances, 
the Recovery Force would be deployed by the HCC ana the control of ; 
7 the point at Which the aircraft 
reached the boundaries of some other ‘controlling agency, 


be inseribed in the predicted impact circle, The fourth aircraft wil), 
be centrally located. One apex of this triangle will be oriented 
north or to the expected azimuth of re-entry. After the aircraft — 
have arrived on stationg » they immediately begin a beacon Bearch 
Covering the impact area and the re-entry path. The aircraft at the 
triangle base ip designated as a command aircraft and will serye as 
the information center for the Force. AS soon as any aircraft detects 
& Signal, it will report the bearing of this Signal to the command 
aircraft, which will plot the information on a master Plotting board 
and relay the data to the other aircraft and the Er. | | 


| | | (g) After signal detection, and assuming the 
Capsule falls in the predicted area, the command C~130 will direct the 
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equipped with single Side-band radio. However, this link will be 
used only for commmication with the HCC by the command aircraft 


and for MAYDAY commmication by the other three aircraft. Inter- | 
aircraft commmication Will be accomplished on HX UHF equipment such 


as. the ARC 27 or suitable substitute. | LF las 
| | (4) After air snatch, the SAMOS Recovery : 

Capsule will be brought aboard the C-130 aircraft as rapidly as — 

possible. The capsule will then be delivered to the Data -Handling 


; _ (2): Ground System for Flight Configuration V: The 
Recovery Force will consist of one high altitude chase aircraft, two 


C-130 recovery aircraft » 3 Fil helicoptors and 3 ground mobile 

tracking stations. ‘These aircraft will be based in the Continental 
United States. ‘The Recovery. Force will be controlled by a Recovery 
Control Center at some existing communication and control facility 
within the Continental United States. Standard recovery techniques 
will be used in the retrieval of the controlled re-entry capsule at 


7 | d. SAMOS Ground Communications Network: In addition to | 
voice and teletype circuits, SAMOS Planning indicates the possible 
need for wide-band comminication links an Operational program. For - 


& SAMOS R&D program, there may not be a need for wide-band data links 
except as part of an evalimtion program. The use of courier aircraft 


or other means ofphysically transporting the wide-band recorded data 


between Vandenberg and the ST will provide information on capability 


for future programs. Additionally, it will assure immediate and 


Positive control of the R&D system, and be a valuable tool of R&D 


during the develonmment program. When completed » this link could also 
handle substantially all of the voice and data communications between 


_ Vandenberg and the STC for all programs including SAMOS and MIDAS, — 


3. ground Support Equipment: The following categories of 
ground support equinnent will be employed in the SAMOS Program. 


& Ground Equipment | 


(1) Ground Handling FE uipment. Ground Handling 


Equipment shall be capable of supporting the satellite vehicle and 


its components, including the visual » Ferret, and recovery capsule 
Subsystem equipment » and shall consist of transport trailers ; 
maintenance and checkout stands, handling dollies » yokes, and slings F 
and other handling equipment. , 


(2) Ground Service Equipment. Ground servicing 
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(h) All of the C-130 aircraft of the Force are 
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_ Squipment shall be capable of servicing the vehicle » and shal] consist | 
| OF fuel and acid handling equipment, umbilical mast plumbing ang | 
wiring, Personnel hi-litt and other required servicing equinment. 


— (3) Launch Monitor and Control Equipment. Launch ~ 
monitor and contro] equipment shall be Capable of adequate power 
conversion and distribution within the launch complex, of monitoring 
and controlling launch pad Servicing functions and countdown operations, 
and shall consist Of adequate electrical] conversion and distribution | 


equipment, including launch complex cabling, blockhouse consoles, 


‘recorder and countdown equipment, closed-circuit television, ana 


other required launch monitor and control equipment. 


ferret, and recovery capsule subsystems: checkout consoles for | 
pressurization and tankage; checkout equipment for the telemeter units 
and beacons; and Other vehicle Subsystems checkout equipment. — 


recovery Capsule sections, 3 

| b. Satellite Grouna Control Equinment. ‘the following 
Categories of &round contro] equipment will = used in the SAMos 
Program: | | a ee 


form of azimuth, elevation, and slant | through the use of S- 
band radar equipment which interrogates a vehicle-borne S-band 
transponder by means of coded pulses. The VERLORT equinment shal] 
&8l80 provide a command capability other than guidance through the 
use af an additional command pulse. The VERLORT radar equipment 
shall include command encoding equipment analog computers (for 
acquisition and rough orbit computations } » Gigital date output 
equipment, Standby power units, and antennas. 
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The equipment shall consist, in part, of tri-helix antennas with a 
associated control equipment, preamplifiers, Imlticouplers, and phase-~ 
coherent Doppler rece ivers. The tri “helix antenna Output shal] 
perform three functions by providing an RF signal which ig used for | 
acquisition and tracking; telemetry information which is fed to a 
telemetry receiver for data reduction; and Doppler information which 
is fed toa phase~coherent receiver for vehicle velocity determi. 


accomplishing initial acquisition and rough tracking of the vehicle, | 


equipment described is that normally found at a tracking and — 
acquisition station; howeyer » depending upon the locality and re- | 


Quirements of the individual station, instrumentation may vary. 


(3) Grouna Control and Dis Equipment. The 


vehicle space position parameters and vehicle equipment status, such 
as vehicle temperatures » vehicle eq ment power levels » vehicle 
orientation rates (yaw, Bitch, roll), ete. It shal Provide controls 
for acquisition end tracking equipment, and shall include a capa- 
bility for issuing real-time commands to the vehicle. The ground 


| | | (4) Data Handling and Computation Equipmen t. The 
data handling and computation equipment shall handle, process, and 


convert vehicle functional and tracking data, accomplish mission. 


| Scheduling, and support operations control. The equipment shall 


consist of computers 3 data analysis equipment; and data conversion 
and buffering units necessary to operate sla » recording, real- 
time data displays, and tracking equipment. | 


| (5) VHF Data Recei Equipment. The VHF data 
receiving equipment shall provide the see pent. The » demodulate 


P| 
demultiplex and record signals from VHF telemetry and date transmitters 


aboard the booster and satellite. Ferret Data from the F-] payload 
and telemetry data from the payloads » AGENA and the booster will be 
recorded and distributed to appropriate display and data handling 
equipment as required. Confi ration at each station will vary 
depending on assigned functions. | 7 7 
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3 ss0cia nvennas, computers for acquisition 
and orbit computations, digital data output equipment » and Standby 


| | (7) unr Command Transmitting Equipment. The uaF 
coumand-transmitting equipment shall provide the means to transmit 
digital real-time commands from the ground which Will activate | 

equinment functions in the vehicle. The equipment shall consist of 


& high-power IM transmitter and a directional tranemitting antenna. 


_ (8) Payload Ground Equipment . This equipment 
shall be Capable of control of payload operation through appropriate 
~@lements of Subsystem #, In addition for readout payloads, it shall 
be capable of accepting, reconstructing and displaying Visual and 
ferret reconnaissance data and auxiliary information. The payload 
ground equipment Shall consist of peyload sensor ang payload telemetry 
display devices, command consoles » Photo reconstruction equipment 
and limited specia) purpose payload date processing &quinment. 


WWV), time display units, and timing terminal units for remote 
timing indications, The equinnent required for this Function of 
Satellite ground control is listed under the headings of the 
equipment for which i+ Supplies a support function. | 


_ (10) - Intra/Interstation Commini cations and Data; 
Transmission Equi nt. The intrastation and interstation communi — 
Catt ment. 


cations and data transmission equimment shall facilitate the flow 

of reconnaissance data, voice, teletype, launch control, and tracking 
information within portions of Single ground station between ground | 
stations. The equipment 8hall also provide the means for controlling 
and coordinating launch and post-launch activities. ‘The intrastation 
and interstation Communications and date tranamission equipment shall 
consist of the following types of network: A wide<bang communi cation 
iink between VAFR and the SIC to be used for evaluation purposea, 

100 wrm teletype, 60 wem teletype, alternate voice/teletype » Voice 
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(12) Alignment and Calibration Equipment. The 
alignment and calibration equipment shall provide the optical, ‘Photo- 
metric, and electronic means to align and calibrate angle tracking, 

acquisition, and range. measuring equipment. Alignment is effected 
by use of boresight cameras, telescopes, target boards » and beacons 
after the optical and electrical axes of the antenna have been 


collimated. Additionally, Calibration Vans will be required at each 


of these SS/F Sensor equipment. The equipment required for this 
function of satellite ground control is listed under the he 
of the equipment for which it Supplies a support function. 
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4, Data Processing (Subsystem I) . ane 
&. The design objectives of Subsystem I (SS/I) lead to develop. 
ment of a systen capable of exploiting SAMOS intelligence data, 

_ Conceptually, the processing Of SAMOS data will be accomplished in 
‘three related phases, . Subsystem I has been designed to handle’ 7 
Specifically only the Phase [ Processing, &lthough individual con. 
Ponents and modules could be used if desired to help in accomplishing 

Phase 2 and Phase 3 Processing. These three phases of data processing 


(1) Phase I 


_ (a): Orderly processing, reproduction and dissemination 
of SAMOS data &s required by all the intelligence production agencies 


(8) More detaiiea analysis of SAMS data should produce 
studies and graphics such ag topographic MEDS, geodetic data sheets 
and air navigation and target materials, 


b. To accomplish the above defined Phase I processing equipment 
Phase Tees have been or are being dever ved, Functionally the 
Phase I processing can be separated into five major areas, these are: 

(1) Center contro? | 
| Center Contro] will be capable of performing the 
following functions: | : 
(8) Screen user requests and establish Priorities, 


= (b) Plan dadiy activities for the photo and ELInT 
Processing sections, | | 
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Mw (ce) Monitor system operation including maintenance 
| (4) Evaluate ana disseminate reports. 


(e) Analyze data and decide action based on the analysis, 
(£) Generate displays of visual information. 


(2) Photo Processing and Interpretation: ‘This technical area 
will be capable of performing the following functions: | 


(a) Process, print and interpret all photographic data. 
_ (b) Reassemble and title the 35 mm primary record (read- 
out) and format this into center format Slides (70m x inches) or — 


(c) Title and dunlicate the fiJm record (recovered) and 
convert this into center format slides. _ 


(4) Convert selected opaque reference meterial into 
center format slides. . _— | : | | | 


(e) Disseminate to intelligence organizations the 
center format slides, titled 9% inch photograph, duplicate copies 


of the 35 mm primary records and recovered record with the required 
titling information, and mission sumary records, | 


(3) ELINT Data Reduction & Interpretation: This technical 
area will be capable of performing the following functions: 
| - (a) Provide reports on changes in electronic activity. 


(b) Provide calibration and quality control feedback 
to the SAMOS command function. | | 


(c) Tranemtt translated rew data to user agencies, 
(2) Detect and report new and. unusual signals, 


(e) Report SAMOS-derived contributions to the Electronic 
tle (BOB) > | | 


Order of Bat to user agencies, 


(£) Provide reduced ELINT. information to the Photo Data 
Reduction Section, | - | | 
(gs). Produce reports and summaries as required. 
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2 | (4) Data Processing Centra); The Data Processing Central 
of Subsystem T contains equipment that will: | 


for the da ; the order in which the da; be processed, and its 
destinatio ‘ 


reference materials, ang retrieve fact | 
__ __ (b) For Contro2 Section: Supply reference materials 
and facts for the generation of reports, | | | 
| _(¢) For Photo Processing Section: Supply Center 
Formats to be duplicated, a 7 
| (da) For ‘ELINT Data Reduction Section: Retrieve facts, 
retrieve Center Formats ang provide them to & Photo Interpreter for 


| (e) For Display Section: Retrieve Center Format color 
Blides useg for display purposes and retrieve facts used in production 
of new display Center Formats, | | 
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Processing capability, The paragraph headings below correspond to the 
functional areas above. : Delivery date is ‘the date of arrival. at the _ 


IMENT = sR DELIVERY DATE 
Processing Machine, Photographic Film A Delivered 
Processing Machine, Photographic Flim #2 Delivered 
Console, Display Command Control ft ; Delivered 
Video Console (Leb Model) a ae 1 Jan 61 

ee (2). Photo Processing and Interpretat , ion _ 

‘Printer, Contact, Continous Film gy Delivered 
Printer, Contact, Contimous Flin op Delivered 
Processing Machine, Continuous Film fl Delivered 

_ Processing Machine, Continuous Film Hl = Delivered | 
Camera, Copying - a A 22 Jul 60 
Printer, Projection, Photographic fl Delivered 
Printer, Contact, Photographic. f 8 Jul 60 
- Printer, Projection, Photogrephic =» gS 23 Sep 60 
Printer, Projection, Photogrephic ml 16 Sep 60 
|: 35 mm to 94 Reassembly Printer #1 15 Sep 60 

Viewer sti Picture #3 22 Aug 60 — 

Console, Computer, Communi cation | . fl Delivered | 
Center Store Magazine Loader & Verifier 1 Aug 60 
Processing Machine, Photographic Film f 2 Feb 61 
‘Dual Purpose Continuous Proceseor | my 1 Jul 62 
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SER NO. DELIVERY pare” 
ees 


Titling Diplicator _ A 1 Jul 61 
Variable Format Contact Printer a 1 Jw. 61 
Viewer Still Picture | | #1 1 Jul 61 
Center Format Comparator — a ; ne a Tora 
Console Photo Taterpretation 7 #1 1 Jul 61 
Light Table | _ #. Delivered 
SS , et | #2 Delivered 
#3 Delivered 
| #4 Delivered 
Oscar Model N20 | fire Delivered 
Console » Photo snterpretation | fl gg gu 60 
FR 26 Aug 60 
Viewer, stil Picture #1 Deliverea 
#2 1 Aug 60 
( 3) | ELINT Data Reduction and Inte retation 
Console, ELINT “nterpretation | #1 Delivered 
| | | Delivered 
| #3 26 Aug 60 
Display Analysis Console. # Lote 
(4) Data “roceesing Central | 
‘Buffer Module 7 iy Delivered 
| | _ # 1 Aug 60 
Central Exchange | | : of 15 Jan 61 
Computer Module _ + i Delivered 
| | 1 Aug 60 
| | 7B 1 Aug 60 
Digital Clock | a 8 1 Aug 60 
| Display Buffer | 7 fl _ Delivered 
| — | ' go 1s Aug 60 
= | LPR-387 
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Data Processing Central (cont'a) - - 
Drum Module | #2 ——séDeliverea 
| | fe Delivered 
73s 1. Aug 60 

Peripheral Buffer 

| ‘Plotter Module 

Printer Module _ 
‘Tepe Adaptor 
Tape Module 


Test Equimment (sT-100) 
- Test Equipment (SM-100) 
— ‘Test Equipment (sc-loo) | 
User Modules 7 ‘ 


e 
ge 
ye 


g 


User Modules Enclosures 


g 


© 


a ana 
SEER 


S S8S9g9Hq 


g 


High Density Drum Module ("B") ee 2 
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Date Processing Central (Conta) 


RQ | SR. pee pee 
Peripheral Buffer ‘Module ("'B") A lMer 6. 
65) Genter Reference Pactitty Oo : 
Slide Magazines — fl-100 22 Jul 60 
1 Center Format/Master Store oA ‘Delivered 

Automatic Center Store (Lab Model) 7s 
Module "4" (Air Activated) _ . dm 
Module "B" (Electric Motor Activated) A | 30 Jun 61 
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| necessary, or may contribute » to the ‘technological improvement op 


| _b. The SAMOS Vehicles Provide unique instrumentation 
Platforms for Seophysical and astrophysical measurements due to the — 
payload capacity and to the vehicular attitude control, Additionally, 


the low-altituge polar orbits provide the Opportunity for mapping the 


entire surface of the earth in terms of the severa] environmental 


parameters. 


C. These parameters include the properties Of the auroral 
regions, electric fields, and magnetic fields. Tt igs particularly 
desirable to determine the radiation levels and the relation | 
between auroral and Van Allen radiation. In addition to determining 


‘Padiation damage to satellite components » there may exist the 


possibility of utilizing the radiation zones for military purposes. 


_  @. The use of the earth's magnetic field for vehicle 
guidance or attitude orientation will require a detailed mapping of 
the field components. This knowledge of the ghape and strength of 
the earth's field would be valuable in interpreting charged Particle 


| f. Measuring the earth's. radiation, in both the infrared 
and the visible portion of the Spectrum, is desirable for determining 
Satellite heat bala ce and the ambient background affecting obser. 
vations from satellites. | 3 | 


Bee Measurement Of the Spectral pover density and other 
Characteristics of the extreme ultraviolet radiation upon satellite 
components and the mechanism of the formation of ions in the upper 
atmosphere, 7 ae ¥ : 


| h. The humber, size, and velocity of micro-meteorites is 
Of interest in estimating erosion damage and the probability of 
maging impacts. | | a 


Other physical measurements which would contribute to 


> ae 
‘understanding the factors acting upon orbital vehicles include the 


Characteristics of the ambient ion population, the low-energy neutron 
flux, and the vehicular electrical field. _ 
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: following table i uled for the SAMOS vehicles in 


accordance with the varying capabilities: =. 
| PLANNED GEOPHYSTCAr, MEASUREMENTS* — 


Measurement | a ae oO Flight 
Earth thermal radiation — 5 
Earth visible radiation ; | ) 
Cosmic ray radiation , i : 
Thermal neutron flux 5 
Ambient ton population a | 
Atmospheric molecular masses distribution — 

arth magnetic field components = ae 
Micro-meteorites Oe | 12345 
Atmospheric density | | 2345 
Solar extreme ultraviolet Spectrum . 5 
Vehicular electric Potential. 7 1 3 
Extra-terrestia] Galactic radio noise 


6. Personnel Subsystem (Subsystem K ) 


&. General 


Weapon System. Development activity will center in human engineering, 
Personnel, personne] requirements, information » training, ang technical 


job Classifications. Training t materials, and definitions of 


a. 
Operational Procedures will be accomplished with the Objective of | 


attaining high Proficiency of well-trained personnel. 


and incorporate human factor Objectives and criteria, ensure proper 
allocation of System functions to men and machines, describe the 
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‘Sequences of operator decisions and actions » incorporate maintain. 
ability into equipment design and arrangement, and provide for _. 
efficient equipment and work-space layout to include the man-man 
and man-machine communication links; participate in and conduct 
reviews to evaluate ang verify from & human factors standpoint the 


¢. Personnel Requirements ; | ; | 
es A training program consistent with the Rap Program 
will be conducted, | | - / 4 | 


d. Manuals and Job Aids - 2 7 Be | 
| | Utility Manuals will. be developed 45 required for the 


e. Coordination with DISCOVERER/MIDAS Personne] Activi 


ee | Experience gained in developing personne] systems for 
DISCOVERER/MIDAS igs directly applicable to the SAMOS. The SAMOS 
Personnel development. system will benefit fron the prior ang 
parallel development of personnel systems for DISCOVERER end MIDAS, 
Economy in time and effort, therefore » can be achieved for the SAMOS 

_ Personnel system because many Problems cammon to this end the other 
personnel systems need to be solved oniy once. 7 on | 


7. RELIABILITY PROGRAM 
EEL EROGRAM 
a. Reliability Design Review | | 

(1) Continuous reliability design reviews are being 
conducted within the funds available to assure equipment design for 
maximum reliable life in orbit. The major objectives of these 
reviews are: (1) % maintain a reliability prediction for the 
system concept so that decisions can be made regarding the total | 
Permissible complextty at system level. (2) 1% establish complexity 


values down to the equipment level and (3) To assure that each 
equipment will meet its- reliability goal. : | 


7 | (2). The prediction techniques and pert failure rates 
outlined in such reports ag RCA-TR 1100, RACC Ty 58-81, and VITRO 98 
are used to accomplish the foregoing objectives. The early , 
predictions will be based on the use of currently available parts > 
and assumed proper applications. Some of the benefits obtained by 
use of the reliability reviey are as follows: | | a 
| (a) Isolates marginal application of parts 
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(b) Identifies marginal engineering design 
(c) Provides a basis for considering redundacy : 





( a) Provides a measure of mean-time-to-failure 
 (METF), or repair (MTTR) | | | 
(e) Provides & detailed thermal evaluation Of 

‘Packaging = | | 
(rf) Establishes areas of therma) penalty 

(g) evaluates fail-safe features 

(h) Determines adequacy of that program 
(4) Defines probable modes of failure — 


(8) Reveals use of non-standard fabrication 
processes _ | | 


(k) Reveaig usage of unacceptable Parts; 1. e., 
parts known to have unacceptable failure 
rates. 7 | | 
Experts in many specialties including parts » parts application, design, 
and fabrication are being used to effect reliability design reviews. 


b. Parts Program 


| (1) A comprehensive parts Program is in progress to 

increase the average life of piece parts used in the Satellite ) 

equipment. This program includes parts evaluation and establishment 

of application criteria for the orbital Cnvironment, The major efforts 
© reduce part failure rates include the following: | 


(a) Selection Of source 
(b) Analysis of part instabilities 


(c) Circuit design to minimize the effects of 
these instabilities 


(a) Qotimm derating 
(e) Improved inspection techniques 





Te Seat a ae ee paper hase 2 er nrritee atee ma eatten 


of 2) A survey of parts application and developnent 
programs at governmental agencies, subcontractors and vendors ig 
presently being Made. Thig survey will be intensified, . In addition, 


Participation in the Reliable Electronic Parts Program of Battele | 


control program. It is anticipated that improved quality control — 
acceptance criteria will permit ordering optimm production batches 


The part testing Program is being oriented toward 


(3) 
establishment of failure modes » development of application data, and 


formulation of accelerated life tests. One task to be initiated will 


active parts such ag transistors ang microwave tubes. This study will 


| be correlated with the effects of voltage transients » If possible. 


Efforts will also be undertaken to develop techniques for detecting 


latent: failures. ‘The follow-on R&D program imposes a requirement for 


additional specimens for ground testing. Parts are presently being 
evaluated in critical application areas and high failure rates have 
been observed in the following Parts: | oO 

(a) Microwave tubes 

(>) Tantalum Capacitors 

(c) Connectors 

(4d) Potentionneters 

(e) Relays 

(f) Diodes 

(g) Power transistors 

(h) Electron Tubes 


(1) | Bearings » Sears and bearing surfaces 


$ 
lee and ittimten hentia un 


ad... 


3 — (4) A research and development Program will be 
initiated to obtain a reliable microwave tube » Since presently 
available devices do not have the required life, Although there 
are several case histories of magnetron and klystron tubes sury 
6000 hours » their near life is about 500 hours. Consideration will 


_ be given to the use of a traveling wave tube which wil} last. for 


of materials in a vacuum. The long term effects of orbital environ- 
ments on lubricants » foam plastics » 4nd dielectric materials have 
not. been correlated with Satellite requirements, but it is antici- 
pated that evaporation is sublimation, _ and redeposition may cause — 
degradation or failure. eG 7. 


7 (2) In bearing and gear design, spontaneous interface 
migration will be Studied on a uantitative basis. Such processes 
88 wire wrap, solderless connectors, and spot welding instead of 
80ldering for Pert lead attachment » Will also be investigated, 


7 — (3) Assembly techniques will be developed to reduce 
Stresses to a during assembly. The need to alter the con- 
Pigurations of present parts to ease problems in this area wilj also 


| (5) Many Process specifications have been reviewed 
in the light of SAMOS long life » Orbital requirements, and additional 
reviews and revisions will be made. | | 
| a (6) Specifications wil] be reviewed to prevent 
undesirable reliability performance traceoffs. | 
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a. Reliability Tests 
-. (1) A considerable effort will be made to ascertain 
and measure the enviroment of SAMOS equipment. An extensive effort 
has already been made to define the ground and launch environment of 
SAMOS - Studies will contime on the effects on the following: = 
(a) Electromagnetic Radiation | 
(>) Cosmic Radiation 
(c) Radiation Belts’ 
(4) Interplanetary Dust 
(e) Solar Wind 
(f) Vacuum — 
(ge) Weightlessness ; | 
The effects of these environmental factors on materials, parts and 
components will be evaluated in LMSD ground laboratory and space 
laboratory programs using the criteria established in above study of 
the unique space environment. 3 | | 


(2) Reliability tests will be conducted at part, 
component and subsystem levels. The types of tests that will be 


conducted are as follows: 


(a) Accelerated life (parts ) 
(b) | Nominal life (system level ) 


(c) Elevated environmental stregs limits (parts 
and components ) | : 


(a) Thermal cyclic and shock (parts and components 
undergoing orbital thermal change) 


(e) Vacuum life (materials » parts, components) 


(f) Radiation life (particularly organic 
materials Bae | 
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evaluated from a reliability standpoint, and procedural measures will 
then be developed to protect the inherent high reliability of the 
equipment during these phases. The amount of actual operation that 


control will be imposed to minimize the hazard of misuse. | Effective 


recording of all tests will be mandatory to indicate any instances 
where equimment may have incurred misuse. Such €quipment, while it 
may still meet acceptance test specifications, Will be removed and 


_ evaluated from a reliability standpoint to determine its suitability 
for further use in a long-life SAMOS vehicle system. ‘These stringent 


measures are expected to keep such instances of misuse to a minimm 
and to assure reliable control and evaluation of equipment that does 
experience misuse. _ _ | | | | 


| es System Simplification Program ¢ oA concerted effort. 
will be made to minimize the overall system function requirements of 
the satellite equipment so that the system can be Simplified. From 


this effort it may be possible to eliminate certain components, or to 
reduce their duty cycle. For example : oo 


| | | (1) 8S/c wil1 be reviewed, with consideration given 
to elimination of the 3-phase inverter and possibly the 2 KC inverter 
and synchronous power amplifier. a | 


: (2) _-88/D may be able to operate on a duty cycle of _ 
less than 100 percent; such a decision will be based on a system error 


(3). In SS/H, the command decoder-programner function 


will be considered for fail-safe operation as well as reduction in 


mmber of components. 


_ (4) In conjunction with (3) above, the mumber of 
stored program command functions requirea to ‘operate the E-2 and E-5 
Peyloads will be reduced as far as possible. Further, the new E-6 


&- Cammnications Subsystem Reliability (Subsys tem H) : 
Effort will continue to establish and meet realistic time -phased 
reliability requirements for 88/H. It is essential that the 
ultimate configuration of SS/H meet operational requirements in 
regard to loss and distortion of data, time inoperative, and 
accuracy of ephermis determination. It is-also recognized that 
substantially accelerated sS/H reliability growth and higher — 
ultimate reliability goals can require markedly higher funding. 
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h. Redundancy vs Weight Penalty Analy . Sis Program — | 
(1) Where the state-of-the art part life precludes 
achieving the desirable equipment reliability goal, the use of _ 


redundant components will be considered. It is realized that the 


use of redundancy is a poor substitute for mature design and, - 
therefore, duplicate components Will not be considered unless no | 
other solution is feasible. The weight of each redundant: component 
énd its associated contribution to enchance satellite reliability 
will be considered in reaching a decision on each problen. 


., __ (2) A study will be completed which will. determine 
the optimm use of redundant components with reference to the 
weight penalty. Some components which may be considered for 
redundancy are as follows: as _ | | 

(a) Inverters 8s/c 
(b) Solar array control 85/c — 
(c) Voltage limiter circuits 


(a) Electronics of the attitude control 
system 88/D a | 

(e) Data transmitter 88/H | 

(f) Decoder-programmer (LODAP Ss /#) 


i Subcontractor and Vendor Reliability Programs 


, | Prime and associate contractors will be made aware 
of the importance of the need and will be contractually required 
to insure that their subcontractors and vendors implement and 
maintain reliability programs which Will adequately support all 
of the above aspects of the over-all SAMOS Reliability Program. 
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‘1l. GMSD: Perform analyses, design studies end flight 
tests (and basic development tests not applicable to a partic- 
ular subsystem) in determining compatibility of systens, 
establishing system concepts, design criteria and constraints. 

Tois includes design, development and/or provision and operation 
of ground equipment systens, ground-space tracking, communications, 
command systems and related test, servicing, calibration and 7 
logistical support equipment (both contractor and/or government 


___ 2. Subcontract: Conduct a program of analytical study 
and system simulation and conduct ASE studies. 


C. AIRFRAME SUBSYSTEM _ 


___ EMD: Develop and produce satellite sirframe. Provide: 
Propellant and pressurization tankage; serodynamic fatrings F | 
structural Supports, brackets and fittings; mechanical and = 
electrical fittings not included in other systems ; environmental — 
controls; and ground equipment required for transporting, 
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D. PROPULSION SUBSYSTEM 


1. LMSD: Obtain and integrate the orbital thrust rocket 

engine and orbit position propulsion device. Develop and provide 

propulsion subsystem including: feed and loading systems, engine 
gimbal capability, and equipment required to start and stop the 
propulsion subsystem in response to command (or program) ullage 

orientation requirements, and ground based items for testing a. 
calibrating and servicing. _ 


2. Subcontract: Bell Aircraft Corporation: Manufacture 
and deliver the YLR-81-BA-5 rocket engine for Flight Configuration 
I. Manufacture and deliver the XLR-81-BA-9 (Bell Model 8096) for 
sub sequent Flight Configurations. 


3. Aerojet-General: Manufacture of solid propellant 
ullage Or enetten rockets. 


RB. AUXILIARY POWER SUBSYSTEM 


1. LMSD: Develop and/or provide and integrate: : energy 
source and power conversion equipment required to furnish 
electrical power for all subsystems within satellite from time 
just prior to launch to mission's ending, and equipment aaa 

for testing and servicing. 


| 2. Subcontract: Sesion » development and production of 
. prime energy sources and power conversion equipment, including 
power inverters, voltage regulators, photovoltaic collectors, 
control relays and design, development and production of primary 
and secondary batteries. 


F. GUIDANCE AND CONTROL SUBSYSTEM 7 


1. LMSD: Develop anaes provide and integrate: ground 
based and on board guidance and control (command) equipment 
required to stabilize, direct. » separate and boost orbiting 
vehicle and equipment required for servicing, testing and 
calibration. 


2. Subcontract: Design, development and production of 
horizon scanners, inertial reference package, control valves and 
nozzles, and MIT attitude control systen. 
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G. VISUAL RECONNAISSANCE SUBSYSTEM 

_ 1. LMBD: Develop and/or Provide and integrate: ; 
photographic system (s) required to collect » Store, filter (or 
Process), convert into video Signal to photographic form for use 
and the equipment required for servicing, testing, and colibration. 


| 2. Subcontract: ‘Rastuan Kodak: Research, development 
and fabrication of visual reconnaissance equipment and photo | 
simulation studies. _ H | ) | | | *. 


and fabrication of recovery reconnaissance payload. 


H. FERRET RECONNAISSANCE SUBSYSTEM | 
1. LMBD: Develop and/or Provide and integrate: An 
electronic system(s) required to collect, store, filter (or 
process), reconvert (as required) and decode electromagnetic 
intelligence information and the equipment required for servicing, — 
testing and calibration. : = 3 


3. Subcontract: Itek Corporation: Research ' development 


2. Subcontract: Airborne Instruments Lab: Conduct a 
program to develop an electronic reconnaissance system for use in 
a satellite vehicle. Additionally, maintain cognizance of the 


satellite vehicles. 
3. Development of wide-band video recorder. 


4, Other: Conduct a study of operational requirement for 
the electronic reconnaissance system | 


I. AP O4 (647) -595, LOCKHEED AIRCRAFT CORP AND AF 04 (647) -532, 
| PHILCO CORP 

GROUND-SPACE COMMUNICATIONS SUBSYSTEM | 
1. LMSD: Develop /or provide and integrate and operate: 
Space-ground and ground commmication and tracking equipment 
required by contractor to coordinate and monitor all flights and 





facilities required for service controlled activities. This includes 
all ground Support equipment required for servicing, testing, and 
calibrating, | | 3 | 
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II. LETTER CONTRACT DESIGNATED AS SUPPLEMENTAL AGREEMENT #33, 
| CONTRACT AF Oh (6h7)-1 CONVAIR ASTRONAUTICS DIVISION —— 
GENGRAL DYNAMICS CORP. | | PB Se EU oe eg” 


A. CONVAIR ASTRONAUTICS DIVISION, GENERAL DYNAMICS CORP. 
‘Responsible for providing such services as are required to 
adapt the SM 65 booster, its facilities, ground support equipment 
etc., to the AGENA @nd launch the combined SM 65/AGENA vehicle 
into orbit. | .. | i 


TET. OA 58-25 (0A 59-1) ROME ATR DEVELOPMENT CENTER 


A. ROME ATR DEVELOPMENT CENTER 


Responsible for conduct of & program of research and 

development on equipments, techniques and methods for processing 

of photographic and ferret data returned from the satellite » into 
meaningful intelligence information. RADC is delegated the ; 
responsibility for the conduct of the Program for the Data | 
Processing Subsystem. The /Thompson-Ramo-Wooldridge Corporation has 
contractual responsibility for this subsystem under Contract 

AF 30(602)-1814 | —_ ; ae 


TV. OA 58-10, COMMAND & CONTROL DEVELOPMENT DIVISION 


A. COMMAND & CONTROL DEVELOPMENT DIVISION 
EOL DEVELOPMENT DIVIS] 


7 Responsible for conduct of a program of research and 
development on equipmenta » techniques and methods for the 
collection of geophysical environmental data. AFCRC has been. 
delegated the responsibility for the conduct of the program for 
the Geophysical Environment Subsystem. - 


 V. LBTTER CONTRACT AF-o4 (647)-532 — 
| A. PHILCO CORPORATION WESTERN DEVELOPMENT LABORATORIES 
“BTS FABIAN WAY PALO AL 0, CALIFORNIA ~~ ~ 


1. Requirements: 
& Perform feasibility and engineering design studies 
to meet requirements and define Communication and Control (C & C) 
Subsystem, including integration and operation of the T&A 
Stations. Define preliminary operation concept and plans for 
system design criteria, and inve stigate alternative applications of 
C & C Subsysten. : | | 7 | : ; 


WDLPR~ 387 


/ SECRET" 


This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, 
Title 18, U.S.C., Section 793 and 794, the transmission of which in any manner to an unauthorized person is prohibited by law. 








: be. Conduct reliability program on hardware items. 
Provide Personnel, training technical manual, and human — 
engineering support for C & C Subsystem. “ 

a Cc. Receive, install, assemble, calibrate, checkout, 
operate and maintain equipment for T&A Stations performing 
Such modifications as required to support this function. 


d. Develop and procure 1960 T & D receiving antennas. 


wie mew? and fabricate 110' and 26.5' radomes for 
T & D and Angle Tracker Antennae. | ; | 


_£. Develop and fabricate Angle Tracker Systems. 
, )=-10 MASS. INSTITUTES OF TECHNOLOGY, CAMBRIDGE | 





Responsible for developing and testing an all-inertial 
Guldance and orbital control subsystem to Provide guidance and con- 
trol signals to the Batellite vehicle during all phases of flight. 


— sotens 
‘SECRET? 


This document contains information otfecting the national defense of the United States within the meaning of the Espionage Lows, 
Title 18, U.S. C., Section 793 and 794. the tranemiceinn af whieh in mae mamene be we enh. 4 . tere ne 





a ae NARA scenes tne Ae th peter, 


: er 
=e So tae dle ee ee ee apn ee me rms sammy a egy. ame TE TS A mmm = 5 mati a—teerr teeters 


- SUMMARY DESCRIPTION oF CONTRACTS BY WEAPON SYSTEM 
IEW PROGRAM) | 
SEARCH CAPABILITY — 


Contractual arrangements have not been definitized at the present 
time, however, it is planned that & group of associated contractors, 
sponsive to the technical supervision of Aerospace Corporation, 

Will be used to pursue the progran. In those instances wherein it 
will be beneficial to the gram to determine associates by competi- 
tive source selection methods, this will be done. However, it is 
also anticipated that it may be beneficial, in special instances, to. 
select participants in the program on a technical capability basis. 


At such time as the contractual arrangements for the new portion of | 


the program are completed, @ Management Report to this Development 


Plan will ‘be issued. 
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4, DESCRIPTION OF TEST PROGRAM 
A. GENERAL 
1s Best Phttosophy 7 | 
oe @. In any research and development Program, the bridge 
from pure theory to practical and reliable hardware rests upon the 
— both form and substance to the keystone is the test philoso- 





de the development of a test philosophy for SAMS has, 
as & point of departure, the fund of knowledge resulting from the 
following: os es ee -_—— 
capa (i) 2ne_ DISCOVERER Program, This progren has pro- 

3 testing philosophy, testing procedures and techniques both 


ground and space-borne; equipments and facilities; and technical 


have provided test philosophy, procedures, equipments, testing 
techniques; and the boosters themselves which are used as the prime 





| - (3) the Named Aircraft Programs. These prograns — 
- have provided test philosophy, basic engineering and scientific | 
- principles of demonstrated effectiveness. | 


c. From this storehouse of knowledge a space systen 
test philosophy has been derived which assures the rigorous testing 


concepts and techniques of the ballistic missile programs are direct- 
1y applicable to the test of space systems; once a space vehicle is 
placed in orbit, the enviromental and time functions become unique 
to space and produce unique problems. Thus, many new system. elements 
must be considered; therefore, generating many new and varied testing 
procedures for a military space systen. as, 





- This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws, 
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satisfy the system functional design objective. In a new weapons 
system such as SAMOS, involving many new techniques and operating in 
& new environment, the system design must be determined through an | 


7 iterative design and test redesign process. The test program must be ; 


designed to insure the prompt and complete engineering feed-back of 


design phases. Both ground and space system testing are developed on 
the building-block principle. For example, in the early phases of 
testing the simplest parts and components of an individual subsystem 
ere tested; as the testing program proceeds in scope and complexity, 
additional subsystems are added until the ultimate configuration is 
Primary dependence on flight testing to obtain design 
costly. Consequently a comprehensive system of ground 


tests have. been initiated as & prerequisite to flight test. ‘These 


tests, described later in this test annex, have proven that ground © 
testing of the space elements of the system can be effective and 
economical. This requirement has, however, established the require- 
ment for new test facilities and techniques in simulating system test 
ment. Many of these facilities are located in the contractor's 
| a" and many are Goverment owned facilities used as they are 
available and suitable for the tests to be conducted. ‘These facili- 
ties also include new Government facilities and equipments required 
to test the systen. In this type of testing the system can be 


functional subsystens. Temperatures, pressures and shock caused by 


_ variations in these parameters can be simulated, however, many para- 
meters cannot be adequately simulated, i.e., solar radiation 
characteristics, Van Allen radiation belts affects - infinite-volume 


vacuum, etc., these items must be tested on orbit. These factors 


‘Plus many others have lead to the conclusion that a balance of test~- 


ing must be established between ground simulation and actual systen 
tests on orbit. | a | 3 | | | 


_f. No testing is accomplished at any level if it can be 


| done more effectively at a lower level. However, the cost of a bit 


of additional design data becomes increas expensive as a test 
at @ specific level is repeated over and over, until a point is — 
reached wherein the collection of a needed bit of design data becomes 


_ more expensive to achieve in ground testing than it would by an actual 
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systems tests. For example, early flight tests demonstrate the 


Compatibility of the booster; the space vehicle; the guidance ang 


comtrols and ground space communications systems - in addition — 


to the ground test program, the mmber of tests on the ground will 
represent an order of magnitude more testing than the flight test 
Program. Thus any. flight system test represents tens of thousands of 
tests on perts, components, ‘subsystems, and system simulation testing, 
Therefore, the test brogrem looks like a pyremid, schematically, with 
its broad base resting on the part and component test program. The 


types of testing accomplished are described in the following sections. 


62. Test Description — | | | | 
ceomch pry ca’,_mme Readout Program will consist of eleven flights 
through CY 62 corry+0g Visual and ferret payloads. The intent is to 
demonstrate feasibility insofar ag the limited mmbers of flights will 


, Be. The Recovery Program Will, starting in mid 1961, 
become the major effort in flight testing. Two types of satellites, 
each utilizing a different recovery techni que will be flight tested. 


Pro 
of @ reliable method of photographing vast areas and returning such 
data physically to the ground. _ : | 


pao, ene high resolution program (E-5) will consist of 
Seven flights through Cy 62, The backup’ program (E~6) will consist | 
of eight flignts through CY 62, In each case, the camera flights 
Will be. GQugmented by two additional fully instrumented diagnostic | 
payload flights to check out the recovery techniques, 


3, system Test Re nsibilities 


&. Support Testing: In support of the develoment 
design of visual recovery readout payloads and consequent vehicle 


_ design, the following types of design support testing will be con- 


ducted: 


Wind tunnel tests | Recovery system 
Environmental tests —_ Tf 
Horizon scanner tests (Balloon) Ferret tests 
Nuclear auxiliary power unit Date Processing 
tests (terminated) _ equipment 
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Propellant terk tests Propulsion system 


Telemetry system test | | altitude start 
GSE tests a | 
Roll control tests (simulation) _ Aircraft drop tests 
Photographic systens tests =—sE- Aircraft/ship deta 
Solar auxiliary power unit tests §§ package snatch 
Systems experimen- . 
tal test | 


Dd. 
responsibility for any compo and captive testing on the ATLAS 


booster. LMSD will provide captive testing for the SAMOS satellite 
vehicle in the form of an in-plant systems run and a captive firing 


the flight test launch area, Vandenberg Air Force Base. (Responsi- 
bilities associated with the E-6 Recovery Program have not yet been 


esting: The responsibility for overall 


_ flight test direction and planning falls on the prime weapon system 


contractor. Pre-flight checkout responsibility will be shared, 
however, by IMSD and Convair Astronautics for their respective 


the E-6 Recovery Program have not yet been defined. ) 
Oy ine testing program for Subsystem I developed equip- 
System 


“ment will be conducted at the Thompson-Remo Wooldridge Deta 


Laboratory (DSL), Denver, Colorado, The objectives of this test 
program are: | re 


(1) Component and hardvare checkout and evaluation 


‘with some elements electronically interconnected. 


, ef (2) Limited system checkout and evaluation using 
equipment available by Dec 60. oe? as | | 

: (3) Complete test and evaluation of all Subsystem I 
equipment functioning as a system using simulated satellite recon- 
naissance take. All tests to be completed by Oct 61. | _ 


B. FLIGHT TEST PROGRAM 
1. Overall Program Objectives — 
an | ey WOLPR~ 387 
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(1) Readout Program: Demonstration of orbit capabii- 
ity. oan catration of ability to achieve and : & stabilized — 
nose-down orientation. Test and evaluate high resolution trainable 


‘Photo-recomnaissance systems. Test and evaluate data link readout 


(2) Recovery Program: 


(a) High Resolution (5). Demonstration of 
heavy capsule system recovery t ques equipment. Evaluation 
of high precision vehicle attituje contro] stabilization systen, 
' Demo. ! 


nstration of precise vehicle position and attitude determination 


positional Computing systems. | 


| (>) Medium Resolution (E-6), Demonstration of 
orbit capability. Demonstration of backup recovery techni ques and 
equipment. Evaluation of satellite attitude control and stabilize~ 
tion systen. Evaluation of &oss photo coverage capability. Evalua- 
tion of tracking and positional computing systems. | 


2, ‘Flight Test Plan 
a. Readout Program 


| | (a) Demonstrate the ability of the s 
combination to place ‘the SAMOS satellite in a Planned orbit, | 
_ (b) Demonstrate the ability of the satellite 
to achieve and maintain e predetermined attitude in orbit, 
. | _ | 1-5-5 
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- - : | (c) Demonstrate the capability of the E-l pay: 
load to process and readout exposed film and perform the total sub- 
system operation within its capability limits. ms ra . 

| _. (4) If an F-l ferret payload is included, 
monitor electromagnetic emissions, digitize and store the characteris- — 


tics of these emissions, and readout this data by the vehicle-ground 
communication link to evaluate the ferret reconnaissance technique. | 


_ (e) Test and evaluate the basic subsystems of 
the satellite vehicle. _—— | 2]: | 


| _ (2) Determine the capability of the ground 
support equipment and facilities to support the vehicle in its | 
 varlous phases of operation. | | : | 
| 2 (g) Determine the capability of the ground 

control subsystem to maintain control of system operations. 
| (2) Five of the vehicles in the readout program are 

Configuration II with the E-2 visual reconnaissance payload. (See 
Design Characteristics Section) The test objectives for these flights 
are: | | s 


7 (b) est and evaluate the basic subsystens of 
| | (3) Three of the vehicles in the readout program are. 
Configuration ITT with the F-2 ferret payload. The test objectives 
for these flights are: 2 | | 


| a | (a) Determine the capability of the F=2 payload 
to monitor electromagnetic emissions, digitize and store the signifi-. 


this data via the satellite-groud communicettions link, and otherwise 
@valuate all ferret equipment. : | a | 


\(b) Obtain and Process geophysical data. 
bs. Recovery Program 


| (1) The Configuration IV satellite vill be tested 
in increments beginning with the launch of fully instrumented 
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early flights, Ani *ilghts will involve capsule recovery. The test 
Objectives eres | - gF , -  & a, 


| (a) Determine the ‘capabi ty of the B5 photo-- 
graphic payload to provide high resolution Photography of specific 
est. | 


7 (db) ‘Test capsule separation, retrodynamics, | 
thermal protection, and recovery techniques. 


(2) The Configuration V satelitte testing will 


begin with launches of fully instrumented diagnostic payloads which 


do not contain the E-6 camera. The recovery techniques used will 
differ from those used for the Configuration Iy vehicle. The 


following are the test objectives: 


_ (8) Determine the ability of the E-6 camera 
to provide gross coverage of areas of interest at Specified ground 
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3. Flight Test Organi ization — oH : 
a. Readout and B-5 Recovery Flights: Subject to the 
over-all management by theAir Force Ballistic Missile Division, 


the Lockheed. Missiles and Space Division has been assigned responsi- 
bility for technical direction of the SAMOS Development Program. 


In accordance with: ARDC regulations » the SAMOS Program Officer 


exercises technical test control of SAMOS Systems tests. The 


b. BG Recovery Flights - 


| (1) Air Force participation and procedures will 
be identical to item 3a above. | a 


| | | (2) The role of the booster contractor (DAC) wil 
be similar to that assigned to CVAC, -_ . & 


| (3) The rote op the integrating contractor will 
change. Responsibilities for the integrating contractor and 


associates will be defined Subsequent to publication of this document. 
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“Associates will be defined subsequent to publication of this document, 


4. Test Program System Operation 


8. General: The systen, consisting of orbiting vehicle, 


launch and checkout facilities, tracking stations, control centers, — 


and computing facilities 9 18 considered as an operating entity, and 


the functioning of each element of the systen is discussed as that . 


element becomes active in the test. | | : 
db. Prelaunch PL : The basic planning, several 


months prior to the scheduled launch date, will include an adequate 


| the test configuration and test objectives. In addi. 
tion, the Specific plans for attaining the objectives wil1 be 


explained. It thus represents @ summary discussion of ‘the vehicle/ 


oes. ee System Test and Checkout: A program of test and 
checkout will begin at the pers and component level and be expanded 


firing of the rocket engine, At Vandenberg Air Force Base the vehicle 
will again be run through a simulated flight less engine run with all 
functions recorded and compared to previous tests to determine 
possible deterioration of components. ‘The checkout of launch facili- 
ties will be &ccomplished on a Schedule compatible with the flight 


mation received from the vehicle. During the launch countdown, the 
Consoles will function to make critical parameter checks indicating 
"ZO = no/go" conditions, with data recorded to permit later evalua- 


payload will be made, ‘Simultaneously, the booster will be checked. 
out. This X=-2 day mock firing will also Serve to check out the | 
communications system and procedures. Some change in the above pro- 
cedures will be necessary if the Able/Star ig selected as the orbital : 
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stage for the backup recovery program, 


> d. Communication System Countdown: “Communication systen 
_ countdown will be initiated five hours before launch with a communi ca- 


tion check to each station which also will provide a station readiness 
report and a time synchronization, — Through the countdown, the Satel- 
lite Test Center will direct major activities of individual status | 
reports and integrate separate efforts into a unified operation. ‘The 


time ve stionship of individual station operations will be planned 


for a simltaneous readiness condition of launch and tracking support | 


Ce wounch, Exit, and Orbit Injection Phases: the _ 
Operation of the complete system, from the instant of launch to the 


Sud of attitude stabilization on orbit » 1s beyond the scope of this 


report; only a representative description follows: © 


(1) At the instant of lift-ofr, ali booster/vehicle 


systems will be operating, or be ready to operate on command. 


oe (2) Beginning with lift-off, the booster vill be 
progremmed to roll until it attains its nominal flight path eZimuth. 
During this period, the booster/vehicle will be in vertical flight. | 


| (3) After the roll programming is completed, the 
booster will be programmed in pitch to hold a zero-lift trajectory 
until the Separation attitude is reached. From then until separation 


_ & constant-sttitude trajectory will be programmed into the ATLAS 


control system. 


? 
open the pneumatic control system shutorr valve, and Jettison the 


hose cap. Almost immediately afterward, the retrograde rockets will 


fire, effecting vehicle seperation. After Separation, a coast period 
will carry the SAMOS to its orbital boost altitude » While guidance 
and control subsystem maintain the pitch and roll attitude of the 
SAMOS vehicle oriented to the local horizontal. a 


(5) The propulsion subsystem will injéct the SAMOS 
vehicle into the desired orbit, and the preprogrammed reorientation 
will stabilize the satellite in either a tail-first (for visual 
recovery) or nose-down (for readout) orbital position, : 


(6) After & leunching, the launch complex will be 
refurbished to prepare for the next flight. Damaged parts will be. 
replaced and checked out, and existing equipment will be modified 
or new equipment will be incorporated into the launch complex as 
necessary. °, OO | : 
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f. Orbital Phase: The operation of the entire systen : 
ee LABS 


during the period atter the vehicle is on orbit and stabilized in 


when the capsule is ejected (or the 


_ Vehicle power decays in the case of readout lights), will be des- 


sribed as the orbital phase during which ‘the payload operation is to. 


- electronic reconnaissance equipment will continue as described in TAB | 


&. SAMOS readout wil] be performed initially over VArp with wide 
band data reception capabilities expanding subsequently to Northeast 


| he Recovery Operation (E-6): The recovery techniques to 
be utilized Will be determined Subsequent to publication of this 
Development Pian, It is anticipated that recovery will be effected 
in the ZT using a maneuverable, terminally Guided capsule, | 


5+ Command ana contro} Responsibilities and Procedures 
| & General: System command and control will be a world- 
wide problem requiring an extensive communi cation network. The | 


readout test configurations inelude: 


(1) The collection and presentation of various types 
of data that C@n serve as the basis for command generation. 


(2) The refinement ang analysis of selected data 


Process, 


to permit its cuployment in the decision ‘OF. command determination 


(3) ‘The definition and selection of emergency 
Operational modeg in the event of system component failure, 


(4) The transmission of systen commands , 
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ae (5) The evaluation of system response to the commands 
and the determination of required modifications to scheduled command 

| (6) Central control authority will be vested in the 
Satellite Test Center. <A portion of this authority will be delegated 
to the Vandenberg Control Center and to Ha tian Control Center for 


automaticity. Except for terminal recovery control, the responsibili- 
ties and procedures described herein are equally applicable to the E«6 
recovery flights. Appropriate E-6 recovery procedures will be defined 
Subsequent to publication of this Development Plan. - ‘ 


| 3 _b. Prelaunch: The Satellite Test Center monitors the 
system checkout the countdown during the prelaunch phases, 

Specifically, during the System dry run at x.2 days and again during 

the systen countdown at I-5 hours, the STC will initiate the following 


(1) Commmicetion system checkout 


| ,. (2) Similetion transmission from tracking stations 
to the computer center 7 o% | | 


(3) Dry run orbit calculation 


| | (a) During the system countdown, the launch 
facilities aspects of the countdown will be under ‘the direct control 


status of the launch countdown. The Hawaiian Control Center will also 
be in constant contact with the svc during the countdown. Of particu- 
lar concern to the Hawaiien Control Center is the estimated tine of 


: ¢. Launch and Ascent: the STC functions, during this 
phase, will be concerned primarily with system coordination, as 
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«tote og, (1) Mhe tracking stations will be alerted and 
notified of initial orbit parameters. — fe 

a. gtady Tne Computer Center will be sent the tines of 
Vehicle engine start and termination of orbital boost. - 
(3) The recovery force will be informed of orbit 


achievement and redirected, if re 


| (4) The Vandenberg Control Center functions will be 
the direct control of the launch facilities Gnd vehicle command during 
this phase of the test operation. % ea, 


+ Orbit: The exercise of control over the vehicle in 
commands : : | 


d 
(orbit will be limited to the following c 


(1) Reset of the orbit timer 
(2) Adjustment of the orbit timer 
(3) Initiation of the recovery sequence, or 


ee (4) Initiation of reconnaissance readout. The 
intervals at which these commands are Siven will be controlled by 


‘the vehicle position in orbit relative to the tracking stations, 


tate a redetermination of the normal operational sequence. 
€. Recovery: The decision to initiate recovery wilt be 


made by the STC and the command issued to the vehicle on orbit by one 
of the SAMOS tracking stations. The aircraft will depart before the | 


of the information received from the Hawaiian Control Center. 


6. stem Test Evaluation: 4 comprehensive evaluation of 
the Recovery and Readout Programs test results will be conducted, 
The necessary evaluation effort will be &ccomplished concurrently by 
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designated Air Force, Convair Astronautics and LMSD organizations, 


& Data Flow: System test data generated &8 & result 
of the Recovery and Readout Programs will be observed and recorded 
at geographical Locations &s follows: — 


Northeast Tracking Station, USA 
The types of data involved are: _ 


Telemetry data 

Radar t and control data | 

Launch hres data | 

Launch (optical) data 

Weather data Co 

Prelaunch servicing notes | 
Recovery data | : | | 
Operations data (reconnaissance readout) 


To insure the rapid incorporation of test results in the 


and conduct of subsequent Operations, it ig imperative that a com- 


| -b. Data Hengi Procedures: Each iten of data required 
to evaluate test results will be specified in detailed test objectives 
for each flight. Because of the many individual pieces of information 


which must be assembled within a short period of time » every attempt 
made 


c. Data Reduction: with the exception of data derived 


from metric Optics, all raw SAMOS telemetry test data requiring reduc- 


tion to usable forms will be processed by the Contractor data services 


- Since nearly quantitative information derived from a flight will 


be of this category, rapid Processing of such data is essential to 
the timely flow of information. Also, because of the large volume 
and random order of arrival of many separate items of data, the pro- 
cessing scheme will be both expedient and highly flexible. 1 permit 
an early evaluation of SAMOS results » the data reduction process will 
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| (2) Finer Data Compilation: A final, comprehensive. 
compilation of launch data as required for detailed subsystem analysis 





be accomplished in two parts, in the manner described below. 
7 (2) "Quick-look" data: Deta reduction required to 
support "quick=Look" evaluation &ctivity will be accomplished on a 


first priority basis after receipt of pertinent data. Nominal "quick. 
look" data re 8 will be specified in detail 60 days prior to 


will be completed within & period of 3 to a days after launch, — 

| 4. System Evaluation: A complete evaluation of test 
program goals and objectives. Major emphasis, however, will be 
devoted to the timely evaluation of system flight tests as required 
include, Y “OdFect the progran. ‘the areas te be sets Fe | 
include: 3 | . | | a 


(1) overall system performance in terms of predicted 
versus actual results. _ 


(2) Validity of test Plans and conduct in terms of 


“the timely achievenent of test objec 


3 . ( 3) chniques and procedures employed in the conduct 
of system test operations. : 7 | 


(4) Adequacy ana suitability of systema communica. 


tions, ground support equipment, facilities; and logistics. 


revealed by preliminary evaluation and detailed analysis of test 


activity. The actions permit an integrated evaluation of o 

System operation, Necessary remedial actions affecting the pl 

and conduct of the next test will be coordinated with all organiza- 
tions concerned and fully implemented at the earliest possible date. 
Complete ang accurate records of program test activity and results 
Will be maintained, A continuing evaluation of systen operations on 
a flight-to-flight basis will be conducted, Operations concepts, 
equipment, and procedures will be modified ag necessary for proper 


Program redirection. 


C. GRO TEST PROGRAM 
1. Testing Requirements — 
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a. ‘The data given in this section applies to the Readout 


: Program and the E-5 Recovery Progren. Testing requirements for the 


E-6 Recovery Program have not yet been defined in detai1. When defin- 
ed, it is anticipated that requirements and procedures will be Similar — 
to that listed in this section. oe | a 


‘ b. Ground Tests: In addition to satellite vehicle tests, 
components, subassemblies, assemblies, and subsystems shall be sub- 
jected to pment tests, qualification tests, and inspection 
tests as applicable. These tests are defined as follows: = 


(1) Devero Tests: Development tests shall be 
defined as those tests conducted on equipment or material for the 
purpose of evaluation Of performance, operation, and limits, 


(3) 1 ion Tests: _ Inspection Tests shal? be 


defined as those tests conducted on erticles of a given design for 


the purpose of maintaining surveillance of quality in accordance 

(4) Payload Orbit Simitetion Tests: Ground tests 
will be conducted on complete ferret and visual payloads that will - 
simulate long term orbital operation, | Programmed operations will 
be conducted in normal orbital Sequence to determine weak points 


within the subsystems and critical items related to the payloads. 






will provide a capability for simulation and verification of the 
cause of certain on-orbit malfunctions. | | 


Cc. Reliability Tests: ‘Those teste conducted to determine 


modes of failure; Primarily tests to failure or destruction. 


2. Vehicle Systems Tests 


| &. ‘The vehicle systems test is conducted after all 
components and subsystems e been installed in the vehicle ang | 
is performed in compliance with an Acceptance Test Specification, 
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pxis of the payloads aligned with the yaw axis of the vehicle. ‘The 
telemetry system and umbilical connections are used to monitor select- 


be The Santa Cruz Test Base (SCT) is a test facility 
for captive testing of various contigurations of the AGENA vehicle, 


| _ Ce After satisfactory completion of the flight vehicle 
systems test at Sunnyvale, the unit will be transported to SCTB, 
The vehicle will be erected on the test stand and prepared for a 


systems test during static firing of the engine. Complete instrumen- 


tation and monitoring provisions are provided to evaluate all sub- 
System and system performance during engine ignition and firing, 


eng.ne gimbaling, will be tested during the firing. The umbilical 
release mechanism and Ground support equipment will also be tested 
and evaluated at this facility. a 2 


3. Flight Base Hangar Tests 


| & After the ATLAS booster is erected on the launch pad, 
the SAMOS vehicle Will be erected and mated with the booster, 
| WDLPR- 387 
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Mechanica) and electrical mating tests will be performed, Subsysten | 
tests will be performed using the remote control functions inside the > 


ensure adequacy of the countdown, compatibility of the blockhouse : 
remote contro] function, and satisfactory system performance, a, 


: ¢ @+ Post=launch tests before the vehicle is in orbit will 
consist of monitoring the tracking and telemetry data. Real-time — 


readout of position, staging, separation, ignition, burnout and 
other parameters will be provided. Data reduction of the telemetry 
and tracking data will provide further analysis of System performance. 
frequencies and amplitudes in critical areas. 

Operations have begun for extensive fly-by tests using 
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Sctivated. Repeat tests wil] be required during the course of the 
Program to recheck the operation and calibration of the equipment, 
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Placed ‘upon the 


ENTERIM DATA PROCESSING CAPABILITY FOR Rap 


ae SCOPE: . This annex will define the equipment, personnel, and 
facility required to Process the reconnaissanee data Teceived or re. 


covered during the R&D phase of the SAMOS program. The Processing of . 


8 Letter, USAF, dated 10 November 1958, acs/t, Subject: Sentry. 
Intelligence Requirements (U). | | _ _ 
b. Letter, USAF, dated 1 June 1960, AFDSD-AT, Subject: Exploita~ 


tion of SAMOS Data (U), : 


at quinetT? USAF, dated 29 June 1960, APDSD-An, Subject: Supple- 
mental Guidance Concerning SAMOS. | Pan 4g 7 


in complying with directives cited in Paragraph 2 above » @n interim 


above, will be established at the USAF Satellite Test Center, 
Processing Capability ( IDPC). The AFEMD, RADC and AMC will be respon- 


- Bible for furnishing equipment, procedures » and logistics. to Support the 


IDPC. The operation, control, and manning of this IDPC will be the 
responsibility of the 6594th Test Wing, ARDC. T+ is desirable to re- 


for any special handling of the "Ren Take". Therefore ’ Planning should 
Proceed for providing a data Processing Capability at a Place other tha 


4. PLANNING FACTORS 


(3) There Will be two TRA Stations; that at Vandenberg AFB to — 


be operational by 19 Sep 60, that at New Boston, New Hampshire to be 


Operational by 19 Mar 61, _ | | | 
There will be no critical data processing time Limits 
5) Outputs from the IDPC will be delivered to Westover AFB 
for duplication and distribution. a 7 ; 
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b. SAMOS inputs to the IDPC based upon the above planning 
factors would be: — .* @ ay | hae & 
| (1) A maxim of 4,700 feet of 35 mm film per day for 
the E-1 and E-2 photo readout systems. = ts . | 
(2) An estimated 2500 intercepts per day for the F-1 and 
F-2 ferret readout systems, | a a Oo 
(3) The maximum take of the E-5 and E-6 photo systems 
(recovery) will be limited only by vehicle film capacity and 
system reliability. The E-5 system has a design maximum capacity 
of 22,500 feet of 5 inch film. ‘he E-6 system film capacity has 
not yet been specified but should not exceed that planned for the 
E-5 system, sw 5 - it 6 «@ | | 
C. Output from the IDpc must be limited in number to minimize 


will desire more than one copy of all photo outputs. The output 
from the IDPC mst be sent to an existing processing facility for 
duplication and distribution. Output from the IDPC Will be in 
the following formats: | | 3 : : 
(1) For B-1 and E-2 photo readout systems 1. copy of the 
35 mm primary record and one reassembled 94 x 18 inch titled 
negative. The titling information printed on the reassembled 


number, date time Group of when exposure was made, and vehicle | 
altitude. (See figure 1) - . 3 | 
(2) For the F-1 and ‘F-2 ferret readout systems an IBM 


700 series magnetic tape or a tabular Printout, which contains 


intercept characteristics Plus Latitude ana Longitude of vehicles 


“nadir at time of intercept, (See figure 2) 


vera (2), For the E-5 and E-6 photo recovery systems the 
recovered record plus titling information, as 


5+ EQUIPMENT List; - | | | | 
& The minimum equipment required for processing the E-] and 
E-2 photo reconnaissance data for engineering and quality control 
at the SIC are: | | 7 | | 
(1) 2 Reassembly viewer 
(2) 2 Oscars | | 
(3) 1 Reassemply printer | 
(4). 1 Processor (Standard USAF Equipment ) 
(5) 1 Printer (Standard USAF Equipment) — 
: (6) 20 - minutes computer time on LMSD IBM 7090 
digital computer per day. | | | 
oe (7) Chemical mixing tanks and quality control equipments ; 


- . 744 = ea 
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Cc. 
E-6 photo reconnaissance data are: | 
(1) 1 Processor. , 
2) 1 Viewer marker | 
(3) 1 Titling uplicator te 
(4) Access to & general purpose digital computer 


—@. The above equipments, ¢(1) thry (3) above, are presently 
in the design 6tage and will process varying film format from | 
70 mm to 9% inches. Depending upon the recovered record format, 

& standard USAP Processor could be used in place of c(1) above. 


6. FACILITY: | an | 
&- The IDPC will Jointly occupy 19,800 square feet of floor 
Space in the USAF Satellite Test Center (STC). This space is available 
for immediate Occupancy and will require little modification. See 
figure 3 for floor Plan. | | : 
—b. Rooms used in the Sic are listed below by functional 





areas. 
2 Number Function 
1790 Chemical mixing 
180 | | Film vault | 
182 | ‘Chaxtoal storage 
184, 185 - (3-5, E-6 processing 
1860 CO } «Office 


187,188,189, 190,191 Photo data evaluation 


199,200,201 ,202 Ferret data evaluation 

306 ; 307 - | Photo reassenble printing 
304, 305, 309 “Bl, Be photo processing 
310 | Photo viewing | 

311 - IDPC control 

313, 314 Photo data evaluation : 

316 , 317 a | Ferret data evaluation 
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(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


(9) 


(10) 
(11) 


(12) 


(23) 
(14) 


(15) 


This 


(26) 
(17) 
(18) 


(19) 


(20) 


document contains information affecting the national defense of the 


PESO, EMT 


USAF personnel required to man Pe Pe are Listed below. 


Function | 

Dixeatar | 

Administration Clerk 
Administration Clerk 

Electronic Data Proc. Officer 
Still Photo Officer (Photo Q.C. ) 


Photo Technician 


Still Photographer 
Electronic Warfare Officer 
Ground Electronic Officer (ECCM) 
Ground Electronic Officer (ECCM) 
Electronic Data Proc. Officer 
Electronic Data Proc. Officer 
Data Proc. Machine Operator | 


Data Proc. Machine Operator 


Typist 
Photo Repair Technician 
Photo Repairman 


Electronic Digital Data Proc. | 
Technician | 


Electronic Digital Data Proc. 
Technician 


Technical Director 


Grade 
Lt/Col 


ssor 
A20 


Capt. 


Capt... 
Sct | 


SSGT 


Major 
Capt. 


Lt. 


Capt. 


Capt. 


SSGT 


MSGT 


_ MSGT 
Civilian 
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2. Boosters and vehicles Will be maintained, reassembled and checked- 


follow-on progr ne . Conversion of the 15-1 (THOR) complex at Vanden- 


berg AFB is proposed to allow AGENA B launchings in support of SAMOS, 
NASA and other Programs, The existing SM 65-1 MOD. II Guidance System — 
at Vandenberg AFB will be utilized for launches in Support of SAMOS- 


Launch data will be Obtained by utilizing Var facilities at the 
Vandenberg AFB and Point Mugu tracking stations in conjunction with 
downrange tracking and telemetry ships. Orbital tra and command 
will be performed by the Vandenberg AFB ang Keena Point, Hawaii, | 
_ tracking stations. Data readout will initially be carried out by the 

andenberg AFB station with additional capability for tracking and 
data readout becoming available upon activation of the New Boston » New 
Hampshire » tracking Station. A Satellite Test Center, located adjacent . 
to the LMSD Production plant at Sunnyvale, California, will Serve ag 
command, administrative and control center throughout the development 
phase of this progran. | | . | | 


3. Prior years military construction programs have provided the 
following facilities: a missile assembly building at Vandenberg AFB 
for reassembly, checkout and maintenance of boosters, vehicles ang 
Satellites; Launch Complex Nr..1 at Point Arguello; Support facilities 
at Vandenberg AFB and Point Arguello consisting of technical support, 
laboratory, vehicle hold building, generator station and a fuel . 
storage and disposal area; tracking and data acquisition Stations at 

_ Vandenberg Arp » California; Kaena Point, Hawaii and New Boston, New _ 
_ Hampshire; downrange tracking and control station at Naval Air Missile 
Test Center, Point Mugu, California; ana Increments Nrs. 1 ana 2 of the 


Satellite Test Center » Sunnyvale, California. | | 
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4. Generally, the facilities requested in the Development Plan for — | 4 
the FY-61 MCP include the following: Launch Complex Wr. 2, consisting © | 
_ Of one (1) launch stand and one (1) launch control center (blockhouse), — 
Foint Arguello; additions to the Missile Assembly Building and the 
Technical Support Building, Vandenberg AFB; and modification of the 

THOR 75-1 Complex to provide for AGENA B launches. Revised and 
Updated budget estimates for FY 60 MCP items are indicated by 

esterisks. | Es | a | | | 


a+ Technical facilities have been sited in a manner that will permit 
maximum utilization of support facilities at existing military. 

bases or contractor plants. Support facilities required and. 
rehabilitation of facilities in existing military bases required to. 
Support the technical facilities are included. Industrial facilities 
(P-260) are not included in this section. _ > 7 @ 


for the requirement are contained under separate cover. 


T- Planning and design costs to be incurred by the Corps of Engineers 
and Bureau of Yards and Docks for the projects in this Development 
Plan are not included. 7 | | | : 


8. Definitions of MCP actions associated with this section are as 
follows: | og | 


~ Design Start Date: The date upon which the design agent com- 
mences preliminary design. Implicit in this date is the understanding 


b. Design Completion Date: The date upon which the Air Force | 
receives final drawings and specifications from the Architect- 
Engineer for review and approval. It also indicates that, prior to 
the date shown, preliminary drawings and Specifications will have | 
been submitted » reviewed and approved and a control estimate provided. 


_ Ce Construction Contract Award: The award to the contractor, made 
after approval of Pinal drawings and specifications and receipt of 
funds. Dates shown assume issuance of Notice to Proceed at same time 
&@s8 award. : -_ hs a 


d. Construction BOD (Beneficial Occupancy Date): ‘The date when | 
buildings and/or other construction will be completed to a point that 
Will permit occupancy by the using agency for the purpose of installa- 

tion of unit equipment, special and/or fixed equipment that is not 
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a ater 








included as construction contractor-installed property, | 


9. Index Identification System numbers are included to furnish a 


uniform code and reference system for each iten in the plan. The 
Index Identification System is made up as foliows: . | 


- Part I Base or Location — Part III Weapons § tems or 
oo t*=i‘“‘éé~*«C EEE Weapons Systems or pons System Phase 


1. Edwards AFB —— 1. WS 107A-2 


2. Holloman AFB te 2. WS 107A-2 

3+ Patrick AFB | 3s WS 35a 

he Vandenberg AFB | 4. SAMOS & MIDAS 

2+ ATLAS OPNL Bases - A. Commmt cations Satellite 
6. «TITAN OPNz, Bases | (Advent ) | | 

Ts MINUTEMAN OPNL Bases - AB. System 609A 

8. SPACE SYSTEMS Locations he. 


(1. Edwards - As listed above) sg. Common Facility (2 or more 
(2. Holloman - As listed above) WS or uses) 


(3. Patrick - As listed above) 6. ICEM - toc 
(4. Vandenberg ~ As listed above) 7. Trew - Toc 
8A. Pt Arguello, Calif 8. ws 133A 
8B. New Boston, New Hampshire | | | 
8D. Ft. Stevens, Oregon | 7 
9- MISCELLANEOUS | | Each line item listed under a 


Functional Category is 
| = 2 ot | - Qumbered consecutively. 
Part II Item Functional Catego a 


R&D. & Space Systems Opns 


1. Launch : 

2. Launch Support _ 

3+ Area Support/Missile Support 

- Range/Trac /Telemetry/Control Ops 
- Captive Test | | 

- Special Test 

¢ Captive Test Support 7 

- Ground Based@ Communications 


Om] ON 


NOTE 1: The pp Index Number consists of four basic parts listed 


above, Parts I, il, ITt, and IV. | 
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PR als «Se che ance Prin 
Aes vet i pam TO RL a ln re Sl Re tp : 


rot tt 1 defines the location or base. This is indicated by 
the first numerical digit and the alphabetical digit, if any, 
immediately following the first digit. As. noted - above, the ARDC. - 


centers and Vandenberg AFB are identified by the first numerical 


digit alone. 


PART II defines the items functional category, i.e. R&D, 
Support, etc. This is indicated by the second numerical 


O93 
. digit of the number. 


PART III defines the Weapon System. This is indicated by 


the third numerical digit and the alphabetical digit, if any, 
reer ere rent 


immediately following the third numeral. Certain systems are 
defined by the thira numeral alone (ATLAS, TITAN, SAMOS, MIDAS and 


oe PART IV indicates the line-item sequence for each base, 
within each functional category. | | , 


Example: BMD Index Nr SFh.h.Ay 
) represents a Space System location in Alaska: the 
first (4) indicates the tracking function of the project; 


3 
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